


a 


rf 


Instruments 


ectiliers 
hull Wave 
center-tap 
Con- 
Mproved 
st therma 


) SIZ@ and 


| 


protec 


a naan 
- ill 








NC. 


-onn. 








TAG A.S.T.M. and 
Standard Grade Thermometers 
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To remove Peanemetehs, sim- Thermometers readily slide in 
ply raise end of box platform. or out of spacing retainers. 


TAG —oldest name in the business, with its new 
WESTON affiliation and new, modern plant, now re- 
asserts its leadership in the field. Makers of the 
highest grade thermometers since 1769, TAG is 
first to develop this unique, improved thermometer 
packaging *. The compact, handy design means new 
convenience, less cumbersome handling for you. 
| Result: reduced breakage, faster inspection, easier 
) testing and uniform stocking. 

Complete specifications on each box label. Avail- 
able in lots of three or six to a box. Comprehensive 
stocks. Order from your laboratory supply dealer, 
or direct from us. Catalog 1100 lists and describes 
the complete line of TAG Thermometers and Hy- 
drometers and contains useful Fahrenheit-Centi- 

* Patent Pending grade conversion tables. Just write for it. 
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HESE are days of tension, when thoughtful Americans 
KNow that lasting peace and prosperity could come with 
| st a little effort on the part of mankind, but FEAR that the 
talitarians may precipitate a war that would destroy 
vilization. 
These are days of tension within our nation, too, and 
oughtful Americans, knowing that “the miracle of produc- 
on” has been the secret of our success in peace and war, 
9 not like to see a growing percentage of America’s total 
roduction going down a number of drains — domestic and 
preign drains. Nor do thoughtful Americans like to see the 
gimme” trends which have been exposed on this page for 
xteen years and named in our February and April edi- 
orials on “Statism.” 













Fortunately America isn’t licked! She will not be if she 
posts her productivity higher and higher. In this progress, 
struments will continue to play an important part. YOU 
Bre contributing to it by using instruments to cut down hu- 





jide in 
ainers, [oman drudgery and at the same time increase production 
‘and maintain quality. 
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Announcement and Rules of the 





Win a Prize... and Help Your Nation 
Help Your Nation... and Win a Prize 


THE MAGAZINE OF 


Measurement 
and Control 


Even the Instrument Man who at heart is an altruist, a 
Boy Scout, a GOOD man, is often constrained to think first of 
his personal interests before he volunteers to do a good deed. 
That is one reason why the above title is worded both ways: 
Instruments invites you to enter its Fourth Instrumentation 
Contest and to share your know-how firstly for your own 
sake and secondly for the sake of our industries and ou) 
national health and strength (or in the other order). 


The articles resulting from this contest will appear in the 
earliest possible issues of Instruments; also some of them will 
be printed in a number of other periodicals — wherever they 
will spark-plug the adoption of the latest methods of boost- 
ing productivity. 


Every reader who knows of one or more ways of using 
instruments to cut costs is urged to enter the contest. The 
rules have been made easier than in our previous contests. 
Brief entries will be examined as carefully as lengthy ones. 
It isn’t as hard as you think! Read the rules and start pre- 
paring your entry! 


KK KKK KKK KKK KK KK KK 


Fourth Instrumentation Contest 






























PRIZES 
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ported by references to authentic sources, or are 
not otherwise verifiable. After the sessions, all 
manuscripts receiving Prizes or Honorable Men- 
tions will again be checked for accuracy and au- 
thenticity before the list of winners is made 
public. 

All “essays,” and all textual portions of ‘‘re- 
ports,’” must be typewritten, with lines double- 
spaced or triple-spaced, on one side of the sheet. 
All charts and other drawings must be in India 
ink on white, paper or clean tracing cloth, suit- 
able for black-and-white reproduction, (No pen- 
cil-shaded areas or other treatment that would 
blur.) Hand-written and single-spaced typewrit- 
ten essays will not be considered. All entries must 
be addressed to Contest Editor, Instruments Pub- 
lishing Co., 921 Ridge Ave., Pittsburgh 12, Pa. 

The Judges’ ratings will be based upon: perti- 
nency of factual data (closeness to the theme); 
value of information presented (breadth of ap- 
plicability to problems faced by various indus- 
tries); timeliness, novelty, originality, ete.; and 


—— 
$100 
ee 








neter 
: n ¢ 
new SPONSOR: The Instruments Publishing Co., 
you, —*: 
: THEME: “Instruments Cut Costs.” . 
asier PRIZES: First Prize, $200; Second Prize, $100; SEVEN 
hird Prize, $75; Fourth Prize, $50; three Fifth 
rizes of $25 each. 
. ENTRIES: Each contestant is to submit an First Prize . . 
Vail- riginal essay, report, dissertation, etc. (herein- 
‘ miter termed an “entry”) bearing upon the ? 
sive [—etheme of the Contest. Second Prize . 
| Ben js nome ll The ) gran - apparatus whose 
aler, ses are descri may anything from a simple 4 .. 
: ’ age to a complete installation of interlocked and Third Prize " 
ibes pordinated process controllers. Automatic-gag- 
g, automatic-testing, and automatic-inspection Fourth Prize 
Hy- -ups, likewise, are suitable subjects. So are me- ; 
rs. So are electronic devices and many useful e - 
nti. [ee enaaets. Three Fifth Prizes 
“Report.” This type of entry may briefly de- 
ribe a single case and be written in telegraphic 
yle; or it may present detailed statistics cover- 





hg a twenty-year period; or it may analyze a 
hole industry. In this type of entry the data— 
he numerical “scores’—count more than the 
le of writing. An entry consisting of charts 

tables—with only one paragraph of text— 







of charts and tables copied from books, journals, 
etc. available to the public; pertinent abstracts 
suffice. “Essays’’ must not exceed one thousand 


effectiveness of presentation. 

Manuscripts and illustrations become the prop- 
erty of the Sponsor and are not to be returned. 
The Sponsor reserves the right to publish any 
article submitted, whether prize-winner or not, 





d be acceptable. This “graphic” type of entry 
the easier to eropere by entrants who have al- 
dy gathered statistics or who can gather them. 
2 ” (limit, 1000 words). In this type of 
try, manner of presentation must make up 
br the possible absence of statistical data; but 
ACTS must be presented. Wherever exact fig- 
es are difficult to obtain, case-studies must be 
alyzed in sufficient detail to support the con- 









usions, 
“Reports” should not be padded with a number 











words. Brevity and conciseness will count in grad- 
ing all entries, 

Each contestant may submit as many different 
entries as he desires. 

Entries need not disclose new and patentable 
instrument ideas: what you are doing with known 
instruments may be new and widely useful. 

Authenticity: Source of data should be given. 
Manuscripts made up of assertions, figures, 
charts, etc.—even the most impressive—risk being 
disqualified if the facts and figures are not sup- 





and to exercise the privilege of editing each manu- 
script. Most will be published in /natruments; 
others—especially those of interest to specific in- 
dustries, in special-scope magazines. Due credit 
will be given to the author of any article which 
is published after the selections are made. 


Contest closes Saturday, December 31, 1949. 
All entries must be in the office of The Instru- 
ments Publishing Co. on or before that date. 
Don't forget that the envelopes must be addressed 
to “Contest Editor.” 
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Plant Instrument Shop Testing Equipment 


By HART U. FISHER, Monsanto Chemical Co., Monsanto, Illinois 


NDUSTRIAL plants vary from the 
] smallest operation to a complex in- 

tegrated series of continuous proces- 
ses. Many of the smaller plants cannot 
have an instrument department but 
have a handy man as instrument man 
as well as pump man, electrician and 
whatever else is required. He very like- 
ly has a little shop and among other 
test apparatus he has the kind of equip- 
ment he needs to make sure that the 
instruments are performing §satis- 
factorily. Or maybe he is a fellow who 
is such a good egg that he can call the 
local representative of the instrument 
company and borrow the testing equip- 
ment needed. And when the representa- 


by using a 6-foot rule which we buy at 
the dime store. In the same manner 
rather inexpensive base-metai thermo- 
couples can be purchased from any of 
the companies who manufacture ther- 
mocouple type instruments with Bureau 
of Standard certificates giving the ac- 
curacy of the couple throughout its 
range. This permits the user to estab- 
lish the thermocouple as a secondary 
standard and, if properly cared for, it 
will serve as such for a number of 
years. Some use these thermocouples 
only to periodically check the test ones 
in regular service. 

Many plants make their own thermo- 
couples. The wire, if bought from a rep- 
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to take a look at the instrument and 
see what he thinks about it. In any case 
the small! plant can use the information 
presented in this paper if they so de- 
sire. Some will and some won't. 

The rest of the industrial plants have 
a probiem which they may or may not 
recognize. The selection of delicate 
measuring instruments which are avail- 
able today should consider the facilities 
of the plant from the standpoint of 
checking and maintaining the instru- 
ments at a suitable accuracy. An in- 
strument which is accurate to 0.1 C. 
needs a standard in the plant precise 
enough to prove the accuracy of the 
device. Many such claims are made be- 
cause the seller knows that the user 
cannot prove or disprove the claim. If 
that is the case the instrument is not 
needed. 

Most measurements which are used in 
plant instrumentation can be checked 
or compared with a standard. In many 
cases the standard need not be ex- 
pensive or elaborate. Although a plat- 
inum bar is located in the Bureau of 
Standards which serves as standard of 
length, most of us get by very nicely 


*Presented at the Fourth Annual Conference 
of the Instrument Society of America, Sept. 
12-16, 1949, St. Louis, Missouri. 

Note:—Statements and opinions advanced in 
papers are to be understood as individual ex- 
pressions of the authors and not those of the 
Society. 
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when made into a thermocouple. Each 
batch of wire can be checked as thermo- 
couples are made at some temperature 
near where it will be used. The sec- 
ondary standard thermocouple is used 
with a portable potentiometer whose 
range is 0-60 millivolts. Care should be 
exercised in checking, especially at high 
temperatures, that the two thermocou- 
ples, one standard, other being checked, 
are at the same temperature. The tester 
should also fully understand the port- 
able potentiometer being used so that 
errors due to cold junction compensa- 
tion do not occur. 

Thermocouples which are used in rel- 
atively low temperatures can be checked 
by National Bureau of Standards certi- 
fied mercury thermometers. If an oil 
bath is used as a means of varying the 
temperature, a very good check can be 
obtained. 

Bulb types of temperature instru- 
ments can be checked in the same oil 
bath. The unit must be one which close- 
ly holds an oil temperature when check- 
ing. If two pots are available and each 
is maintained at a fixed point, calibra- 
tion is simplified. One is generally held 
at one-third scale and the other at two- 
thirds scale. A bucket of water at or 
near room temperature can sometimes 
serve as one point, if only one oil-bath 
pot is at hand. Care must be exercised, 
in any case, so that you have good agi- 





tation of the heating mediun 
plete submersion of the bulb 
Many plants have bulb ty 
ments with bulbs located wh. 
bath calibrations are difficult 
There is one plant that sold 
mocouples on the bulbs and 
lead lines to an accessible spot 
recorder. A fair check can be 1 
portable potentiometers 
not likely that both tube sys 
thermocouple will go bad at 
time. If corrosive gases are pr 
the area, however, they might 
roneous thermocouple readings 
For very high temperatur: 
optical pyrometer is used. Its 
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the operator, and believe me the) 
Steel mills use them and seem to 
age very well. A steel mill instrum: 
man says: 

“In the case of testing an optica 
rometer, precision instruments ar 
quired. In fact, the following ar-« 
(1) A flat tungsten filament lamp that 
has a notch cut into the filament at th 
hottest point, on which the optical tel 
scope is sighted; (2) A standard shunt 
in series with the lamp filament; (3) 4 
precision potentiometer connected ac 
the shunt; (4) Necessary rheostats t 
control the current from a 12-volt bat 
tery; (5) A standard optical pyromet 
calibrated by the National Bureau 
Standards in Washington to check t 
lamp.” 

The test assumes that a definite ter 
perature exists in the filament of t 


y 
¢ 


ma 





lamp when a known current i 
through it. The potentiometer measur m« 
the current by accurately determinin & wl 
the voltage drop across the filament | us 
shunt. The standard optical makes ce 
tain the lamp is correct by measuring us 
the filament temperature once pé m 
month. by 
A refinery instrument man once said oa 
“I can measure the temperature fe 
ie 


block of ice with an optical pyromete!. fj 
Its temperature by so doing is 720 F é 
The operator has lots to do with th 


reading of an optical pyrometer an 
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| inches or less. 
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he fact that the object under observa- 
ion for temperature must be under 
slackbody conditions was overlooked by 
he refinery man. Blackbody conditions 
are defined by the National Bureau of 
Sctandards as follows: “An object is 
“said to be under blackbody conditions 
when it is completely surrounded by 
other objects, all of which are at the 
same temperature.” The block of ice 
does not fulfill these requirements and 
therefore any reading taken by an 
optical pyrometer would not be ac- 
curate. i 
Three ranges are available, 1400 to 
2200 F., 1950 to 3200 F., 2700 to 5250 F. 
Pressure standards are dead-weight 
testers from 15 to 10,000 pounds gen- 
erally. For low pressures it is desirable 
to use well type manometers. Vacuum 
or below atmospheric pressure standards 
can be either open manometers used 
with a mercurial barometer, or a closed- 
leg absolute-pressure manometer. In- 
clined-tube manometers are helpful for 
small vacuums or pressures of two 


Well type manometers must be 
checked frequently for zero reading. In 
fact, each use to which it is put should 
start with a zero reading. 

Dry- or gas-pressure gage calibra- 
tion is necessary in case of oxygen 
gages or helpful in testing gages used 
on corrosive service such as dry chlor- 
ine gas. A test rack diagram shown in 
Fig. 1, Part 1, can be used for this pur- 
pose, Standard gages should be 6-in. 
size of Test Gage Quality. Ranges can 

| be selected to fit the individual plant’s 
requirements. Dry air is suitable for 
| pressures up to 80 lbs. in most plants, 
' and nitrogen from cylinders is conveni- 
ent for higher pressures. 
' Longer gage life on corrosive gas 
service will be experienced if all cali- 
' brations are made with dry gas rather 
than a dead-weight tester. In specifying 
the gages on purchase this condition 
can be satisfied. Some manufacturers 
insist on a dead-weight test but when 
this is the case the specification should 
| require that all fluid be removed from 
the Bourdon tube with a suitable solv- 
_ ent and that the gage be shipped dry 
and clean. 

Part 2 of Fig. 1 indicates a method 
of comparing gages where high pres- 
sures are desired or where a dead- 
weight tester shown in Part 3 is not 
available. It is less expensive than 
a dead-weight tester and it may be 
more convenient. Some shops make a 
manifold on which a number of dif- 
ferent range test gages are mounted. 

The dead-weight tester is often 
mounted permanently and a large 
wheel mounted on the ram to make its 
use more convenient. 

Differential-pressure instruments 
used on flow, low-pressure and level 
measurements are most easily checked 
by dry calibration using well type man- 
ometers and air from the dry air supply 
in the shop. Fig. 2 shows a simple mani- 
fold arrangement of three manomet:-rs 
each filled with water and the up reac- 
ing scale can be observed from 0 to J0 
inches while the range from 60 to 120 





FIG.3 


WATER COLUMN TEST 
IN FIELD 


0.0. GLASS TU3C-— 


_eD 
DIFFERENT IAL———— 
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6-FT. RULE 


RUBBER STOPPER 


3 RUBBER HOSE 


inches is read on the down reading 
scale. In this way the mechanic can 
sight the level without climbing on any- 
thing. 

The second manometer is a dual 70- 
inch instrument which is generally filled 
with acetylene tetrabromide whose spe- 
cific gravity is 2.95. Pressures up to 
200 inches of water can be observed on 
this manometer which should also have 
both “up” and “down”’ scales for ease of 
reading. 

The third unit is a single-tube 40-inch 
well-type manometer. Mercury is the 
fluid most often used in it because it is 
an excellent pressure gage to calibrate 
pneumatic transmitters or receivers. 

All three manometers should be made 
of stainless steel so that any of the 
three fluids can be used in any gage. 
This makes a completely flexible set-up 
for pressures from a few inches of 
water up to 1500 inches when mercury 
is used in the long manometer. Some of 
the new force-balancing transmitters, 
aneroids, and differential-pressure cells 
have ranges from 600 to 800 inches to- 
day. A year or so from now the dif- 
ferentials may be as high as 1500 inches 
and this stand will be ready for them. 

A differential transmitter can be 
checked with two of these manometers. 
One can measure the differential im- 
posed on the transmitter while the 
other can show the transmitter out- 
put pressure. 

Notice the valving. Use good quality 
bar stock valves which will shut off 
tight and not leak through. Valves 
should be plentiful enough to make the 
unit flexible but not complicated. There 
are many arrangements and each shop 
should develop their own to satisfy 
their needs, 

Tubing for connecting instruments to 
the apparatus should be quite flexible 
and quickly connected without possi- 
bility of leaks. Copper tubing such as 
is generally used in permanent instal- 
lations of air-operated instruments is 
too stiff and repeated use develops kinks 
and leaks. High-pressure rubber hose 
such as that used on oxy-acetylene 
torches is fine but a suitable connector 
must be provided. Snap-connector cou- 
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3 RUBBER HOSE 
METER 
plin-s ae very handy but they are not 
tight ~n pressures below 30 Ibs. Make 


the fitti:g tight, easy to connect and 
fool-proot so that the mechanic has to 
spend the least possible time getting 
set to run his test. 

The double pressure regulator ar- 
rangement is provided for convenience 
to the mechanic. The first regulator is 
a standard instrument regulator which 
is rather inexpensive. For most water 
column tests the setting of this regu- 
lator is 10 lbs. Final adjustment to read 
on the manometer is made with the 
second regulator which should be a 
better unit. The best small volume reg- 
ulator obtainable should be installed on 
this service. 

The valving in Fig. 2 is simple and 
compact. Only one of the valves A, B. or 
C is open, depending on the manometer 
selected as the standard. The valve D 
has two uses. In one case it acts as a 
vent valve when open and valve B is 
closed. A vacuum system is connected 
to the top of the 40-inch manometer 
when a vacuum instrument is checked. 

The bleeder valve should be a fine 
needle valve of small capacity. 

Some differential measuring instru- 
ments should be tested in place and with 
water on the mercury (or in the meter 
bellows in the case of the mercuryless 
type.) A special set-up is necessary for 
this and it should be compact and port- 
able. Fig. 3 indicates one type of water 
column test set-up which is convenient 
and portable, It is quick to set up and 
easy to operate. 

The pressure connections to the meter 
are removed at the meter manifold 
valves. A nipple is screwed into each 
valve and the half-inch rubber hose 
slipped on them. The hose must be prop- 
erly sized to fit snugly on the nipples, 
and it must be large enough to allow 
the tester to easily work out all the air 
in the hose when it is filled with water. 
The steel rod is bolted in place or se- 
curely supported in some manner and 
it must be long enough to permit D to 
vary up to the maximum of the meter 
on test. The upper end of each hose is 
connected to a nipple run through a 
glass stopper which is placed in the bot- 
tom of a l-inch O.D. glass tube about 6 
or 8 inches long. A common laboratory 
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has a 20-inch base with thre: 


screws. The seemingly large 
necessary to make sure that it 
topple over with an instrument 
ed on it. It is round so that it 


CYLINDER HOLDER STRAP ©asily rolled around the shop a 


wherever desired. Recorders 

mounted on the square-fran 
which is built so that any size 
tangular case can be mounted o) 
bottom cross-member can be m 
or down to suit, or the side men 
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glass tube clamp holds the l-inch O.D. 
tube in the desired position to check a 
differential. 

If neoprene hose and stoppers are 
used, a calibration can be run using a 
medium other than water in the ma- 
nometer, but consideration must be 
given to the different gravity of the 
liquid. In the bellows type meter this 
may be of consideable value because it 
will be impossible to get a reliable test 
if all the air is not removed from the 
convolutions of the bellows. Therefore, 
when the bellows is properly filled, the 
test will indicate it and no drain and 
refilling will be necessary. 

Another portable test rig, shown in 
Fig. 4, is used only on the Ledoux-bell 
type of instrument. The calibration is 
run with the dome of the bell removed 
and replaced with a “dam.” It makes 
the whole job easier and faster. The 
special dam can be obtained from the 
meter manufacturer. The four-section 
rod is mounted right on the meter body 
and the sections screw together. The 
clamps are similar to the ones in Fig. 
3 and permit the tester to set the water 
column wherever he desires. With the 
top of the bell casing removed while 
running the calibration, adding or sub- 
tracting weights or mercury can be 
done without taking the meter apart. 

Calibration tables for the different 
ranges of flowmeter manometers used 
in the plant, mounted betwen clear plas- 
tic sheets for protection and placed 
where the tester can conveniently see 
them while making a calibration, are 
helpful. Mistakes can be made if the 
mechanic is required to calculate the 
various check points for his calibration 
especially if a uniform chart is used 
on the instrument being calibrated to 
record flow-rate. In case of an instru- 
ment which employs a square root 
chart, it is generally possible to use a 
correct-range uniform chart to assist in 
calibration. If the manometer range is 
odd so that a uniform chart does not 
correspond, the table should be avail- 
able just as in the first case. 
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Fig. 5. Instrument Rack and Stand. 


Instrument racks for transmitters 
and recorders are shown in Fig. 5. The 
stand for yoke-mounting instruments 
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provided by sturdy casters, 
which have brakes to hold the -ta, 
when in service. An instrument int 
ed on this rack can be rolled 
workman’s bench where rewi1 

any form of repairs can be m: It 
eliminates the necessity of impr 

a support for the instrument whi 
many times mars the case. 

A home-made mercury handling tab), 
is quite convenient to have in a sho, 
where a considerable quantity of me 
cury is handled. Fig. 6 shows a skete} 
of such a table. A steel top tabi: 

a rim built all around the sides aby 
one inch high keeps the spillage fron 
running off on the floor and being lost 
A section of 6-inch pipe about 12 inches 
long with a welding cap in the botton 
of it will hold a 75-lb. flask of technica 
grade mercury. Three legs can support 
this container on the table which 
about 18 inches square, high enoug! 
above the table top to allow a valve and 
some kind of beaker to be placed unde: 
it. A small air hose stuck into the me) 
cury for agitation will roll the mercury 
around enough to float all foreign mat 
ter to the top and allow good clean me 
cury to be drawn off the bottom. 

Mercury removed from meters o 
manometers will possibly be dirty. It 
can be placed in the container and, afte: 
agitation, the mercury is quite satis 
factory to re-use. If it is too bad, it 
should be washed with nitric acid and 
many plants would prefer to have this 
operation performed by their labo: 
atory. 

Mercury is expensive and some haz 
ard in the shop. Both should be consid 
ered in plans for handling it. 
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can be filled in the shop with metal pans 
placed under the meter when the filling 
operation is being done. The spillage is 
then not lost nor does it run into cracks 
in the floor or work-benches and lead 
to a health hazard of workmen breath- 
ing the vapors. 

Positive-displacement meters can be 
tested, if the flow-rates are not too 
great, by running the fluid through the 
meter under test and into a container 
on a seale. By converting the weight of 
the fluid into volume units, such as 
gallons or cubic feet, a check with the 
meter register can be made. 

Rotameters can be checked in a simi- 








a ee ee 


hee 


lar way but a stop watch is required 
to enable the tester to know how to 
compare the weighed fluid with the 
rotameter reading. A swing joint in the 
pipe line at the scale makes the switch 
easy at the time the stop watch is 
started. Good regulation of flow will 
make the test more accurate, otherwise 
the man running the test will have to 
try to average the rotameter reading 
during the time the sample to be 
weighed is flowing. 

There are two types of electrical in- 
struments needed in most shops. One 
type is portable and is available for 
both shop and field work. The other is 
only used in the shop. 

The 0-60-millivolt portable potentiom- 
eter is one of the portable test instru- 
ments. It is generally the first piece of 
test equipment needed in an instrument 
department, especially if there are any 
thermocouple type instruments in 
service. In most models of this instru- 
ment two ranges are provided: 0-16 and 
0-60 or thereabouts. Higher range is 
needed in checking pH potentiometric 
installations. A dual-range instrument, 
0 to 0.111 volt and 0 to 1.11 volt, can 
be used for this purpose. Standard cells 
can be checked with this instrument. 

In the case of need for high-precision 
checking for research work, the “Type 
K” potentiometer is almost a _ recog- 
nized necessity. It has a very long slide 
wire and a galvanometer which reflects 
a beam of light onto a scale to magnify 
its movement, 

A good Wheatstone bridge, with a 
decade resistance box, is helpful if it 
ever becomes necessary to make a 
fixed-resistance coil for emergency re- 
placement. Small shops are not always 
expected to do this sort of job but it 
could really get you out of a jam some 
time when a coil burns out in one of the 
important instruments. Spare parts are 
rather hard to justify in such an emerg- 
ency because its chance of happening 
is very remote. 

Electronic type instruments are be- 
coming quite common today and spe- 
cial equipment is necessary if repairs 
on them are to be made. A volt-ohm- 
milliammeter will help in many cases. 
There are different makes available and 
the individual selecting can determine 
best what to buy. Some may want to 
build their own. Many of the plants will 
have two of these instruments, one for 
portable use and one for shop use. The 
shop one may be more elaborate than 
the portable one. 


A tube checker is recommended for a 
shop employing two or more men serv- 
icing electronic devices. The emission 
type of checker is recommended so that 
some indication of tube performance 
can be obtained. 

The new small battery testers are ex- 
cellent in plants where considerable 
quantities of batteries are used. A 
monthly check with this unit of all the 
batteries in storeroom stock keeps the 
stock in good shape and saves many 
return trips to the storeroom, There 
are built-in load resistors which simu- 
late the operating load of a battery 
under proper conditions. 

A special instrument is required if 
capacitors in electronic circuits need to 
be checked. It is a capacitance bridge 
and is quite useful for capacitors used 
in the ballistic-galyanometer circuit of 
the glass-electrode pH instrument. 

Portable test instruments must be 
carefully handled and issued to me- 
chanics. It is best if some individual is 
charged with the responsibility of keep- 
ing the test apparatus in proper order 
and knowing where it is. This job in- 
cludes changing batteries, ordering 
spare parts and repairing the instru- 
ments when needed. He should devise 
a method of issuing shop instruments so 
that anyone can know where they all 
are at any time. This is necessary be- 
cause the shop instrument man may be 
absent because of illness or vacation, 
or any of many reasons, and the work 
must go on. 

Here again the shop foreman should 
provide convenient test arrangements 
so that workers are not required to im- 
provise hook-ups. Have an adequite 
supply of connecting leads all made 
up, some with plug-in fittings for jacks 
and others with clamp fittings where 
jacks are not provided. The shop man 
should inspect the leads at regular 
intervals and replace faulty ones. 


A portable two-pen pressure recorder 
is quite helpful to the department as a 
whole in a fairly large plant. There are 
always locations in the plant where 
steam or water pressures give trouble. 
The portable gage can be connected for 
a few days or weeks and a study made 
of the pressure variations. If flow- 
meters are installed on the lines, it is 
quite possible that correct piping 
changes can be recommended to correct 
the trouble. If a flowmeter is not avail- 
able, it may pay to install a portable 
one to give a coincidental record with 
the pressure recorder. A portable flow- 
meter for this kind of service is fre- 
quently one with a complete set of 
range tubes, from 10-inch to 400-inch. 
Most conditions can be met in this span. 
The second pen has a low range. One 
from 0 to 25 Ibs. is adequate and its use 
is mainly for studying performance of 
pneumatically operated automatic con- 
trollers. A two-speed clock, 24-hour and 
96-minute, of the spring-wound variety, 
is suggested. Money is saved by using a 
spring-wound clock and thereby elim- 
inating electrical hook-up. However, if 
110-volt outlets are plentiful and safe 
everywhere, it would be desirable to 





provide a 40- or 50-foot extension 
on the instrument which could be 
plugged in conveniently. Two speed 


clocks, 24-hour and 24-minute, are then 
available. 

The fast speed is helpful when a con 
troller is new and the instrument engi 
neer is studying his adjustments. A 
graphic picture such as a chart record, 
will often help solve the problem and 
considerable time. The 24-how 
is always used when 
recorded. 


Save 
speed of chart 
overnight performance is 
There are certain conditions which oc- 
cur unexpectedly and cause the oper 
ator to put automatic controllers on 
manual. Record of the performance of 
the controller at this time may help 
solve your problem. 

A plant instrument department must 
not only be able to check the accuracy 
of instruments used in the plant, but 
must be sure that they are being used 
properly. Many times I have noticed 
that an instrument is not relied upon 
even after its accuracy has been estab- 
lished by people who know it backward 
and forward. Sometimes the tempera- 
ture element is not located in the main 
fluid stream and although the tempera- 
ture shown on the recorder is exactly 
correct, it will appear wrong to the 
operator. The finest test apparatus in 
the world will not correct the situation 
and, for this reason, I feel that the 
process engineering must not be ne- 
glected to the detriment of the best of 
mechanics or test equipment. 

The manner in which test apparatus 
is used is a big factor. It should be as 
simple as it can be; it must be con- 
venient to use; and the mechanics must 
have adequate training to correctly use 
it. There is no set rule for doing these 
things. The type of industry, the size of 
it, and the people involved require each 
man who must care for instruments to 
plan for his needs. A few ideas have 
been given to assist in his thinking of 
the problem but modifications must be 
made to suit the individual situation. 

Test equipment in most instances is 
not delicate but it must be cared for and 
used with discretion. Complete instruc- 
tion should be easily available for the 
use of any or all apparatus. 

In 1945, in London, at the annual 
meeting of the Institute of Chemical 
Engineers of England, a joint confer- 
ence on instruments for automatic con- 
trol was held. Sir Frank Smith, chair- 
man of this conference, remarked in 
his opening address, ‘Nearly every big 
advance in indutry is the result of 
knowledge obtained in the first phase 
by the use of a new instrument. Those 
who have studied the history of the 
steam engine know that it was the in- 
direct result of a study of the barom- 
eter. ... By the inventions of new types 
of instruments one obtains new knowl- 
edge and that new knowledge often 
leads to a new industry.” 

These comments should make those 
of us in the field of instrumentation 
feel that we are in an enviable position. 
The testing and calibrating of instru- 
ments are of utmost importance and 
extremely vital to industry. 
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By MAX F. 


PROJECT involving the obtain- 

ment of psychrometric data from 

more than a thousand long-term 
tests in locations scattered throughout 
this country, the arctic regions and 
tropical Panama, necessitated the ac- 
curate measurement of the water con- 
tent of air at a reasonable cost. An un- 
dertaking of this magnitude was entered 
upon by the author while engaged in 
work under contract to the Ordnance 
Department of the U. S. Army. 

More than a thousand containers, 
varying in volume from 7 cubic feet to 
14,000 cubic feet, were under test at 
these outdoor exposure sites which pre- 
sented practically every climate and 
weather condition likely to be encount- 
ered in normal storage conditions. To 
evaluate the conditions inside these con- 
tainers it was necessary to measure the 
relative humidity of the atmosphere in 
each container. 

Humidity and temperature measure- 
ments taken in connection with psy- 
chrometric problems must be reason- 
ably accurate if the data so obtained 
are to be of value. The simplest accurate 
method of determining the relative hu- 
midity of a sample of air is to measure 
its dew-point temperature by means of 
a manually-operated dew-point cup. The 
dew-point temperature so obtained is a 
direct function of the moisture content 
of the air sample (specific humidity). 
When the dry-bulb temperature is 
known, the relative humidity may be ob- 
tained from psychrometric charts or 
tables. Unfortunately, a dew-point cup 
is tedious to operate for any extended 
period of time and its use would have 
required an excessive number of tech- 
nicians working at all hours to obtain 
enough readings. 

The most widely used humidity-meas- 
uring device is the inexpensive hair-ele- 
ment indicator in which a bundle of hu- 
man hairs shortens or lengthens with 
changes in the relative humidity of the 
surrounding atmosphere, thereby caus- 
ing a pointer to move up or down a 
scale. If these instruments could be re- 
lied upon, here was a simple answer to 
the problem of obtaining data from a 
thousand tests at a reasonable cost. 

Tt is well-known that hair elements 
have a serious time lag when subjected 
to changing humidities, and that at very 
low temperatures they are almost in- 
sensitive. /urthermore, hair-elements 
hygrometers require frequent adjust- 
ment. Nevertheless, the human-hair as- 
sembly still remains the most generally 
used hygrometric eleme:.t by virtue of 
its low cost. The purpose of the tests 
herein reported was to evaluate hair- 
element instruments: to determine what 
degree of accuracy might be expected 
from them, how frequently readjust- 
ments had to be made, and how their 
operation might be improved to serve in 
the best possible way the purpose for 
which they were to be used. 
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Characteristics of Hair-element Humidity Instrume 1t: 


MUELLER, Chemical Engineer, Baltimore, Maryland 


TEST SET-UP 

A glass door was installed in the front 
face of a test container of some 3420 
cubic feet in volume; and four hu- 
midity indicators were placed behind the 
glass in such a manner that the indicat- 
ing scales could be read from the out- 
side. This container depended upon the 
changing ambient weather to produce 
a variety of temperatures and relative 
humidities in which to test the instru- 
ments. 

An extremely sensitive and accurate 
dew-point temperature and dry-bulb 
temperature recorder was _ installed, 
with the sensing elements placed in the 
same plane in relation to the front wall 
of the container as the instruments to 
be tested. In this way, the true rela- 
tive humidity could be calculated at the 
test point at any desired time. Fre- 
quent checks of the control instrument 
were made throughout the tests by 
means of a dew-point cup to assure that 
the calculated true’ humidity was at all 
times accurate. (Although this recorder 
is extremely sensitive and accurate, its 
cost prohibits universal use in large 
numbers. ) 

In order that frequent periodic read- 
ings of the instruments might be taken 
at all times without requiring constant 





Fig. 1. Hourly pictures are obtained of the humidity-indicating. scales. (The laboratory therm 
eter was used only at first as an additional check.) 




























































attendance by personnel, a cd: 
designed and built to photog 
test instruments at the desir 
vals. This device consists of a 
timing cams and Mercoid 
which operate a robot camera t 
graph the test instruments. TI 
cipal Mercoid switches fulfill th: 
ing functions: 

As the first one makes contact, a p} 
light focussed on the test instrument 
on; 

The second switch makes contact : 
later and energizes a solenoid which 
lever arm that operates the robot c: 
taking the desired picture; 

The third switch turns off the dev 
the photo floodlight to go out and the 
to release the button on the robot can 
in turn causes the film in the camera to 
around to the point where it is ready fi 
picture. 


This series of actions may be | 
duced every fifteen minutes if desired. 
by cams which are driven by a synchr 
ous timing motor. An additiona 
having one notch, rotates once an how 
still another, which has eight notches. 
rotates once every 24 hours. By a 
dummy cam attached to the 24-hour 
cam, any desired combination of thes 
notches may be blanked off. In this way 
the device can be operated to take pix 
tures at 15-minute, 1-hour, 3-hou 
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hour, 12-hour, or 24-hour intervals. 
he entire camera and timing device is 


Founted in a wooden box and the pic- 


re is taken through a square hole in 
e front of the box. Fig. 1 shows the 
ype of picture obtained every hour 
uring the tests of the hair-element in- 
icators. Thirty-two instruments were 
entually tested for long periods of 
ime by this method. 


DISCUSSION OF TEST RESULTS 
Characteristic results only are shown 
» the accompanying graphs, since the 
jotting of all data would produce a 
omewhat bulky record. 
False readings are usually obtained 
rom hair-element instruments when 
ey are placed in use for the first time, 
s illustrated by the Fig. 2 curves. The 
ue relative humidity in the test space 
represented by the lower curve, 
points being plotted at two-hour inter- 
vals. The upper curve shows a typical 
esult obtained from a newly-purchased 
air-element indicator, supposedly ad- 
usted at the factory. Owing to vibra- 
ion during shipment and rough han- 


ga 





dling, the great majority of these in- 
struments produce erroneous initial re- 
sults as shown. The indicator curve 
lags the true curve, although at first 
glance the two appear parallel. 

Fig. 3 illustrates the typical curve 
obtained from a hair-element indicator 
after it has been adjusted. The lag be- 
hind the actual condition is evident and 
the hair-element indication never quite 
reaches the true peaks and valleys. A 
fair daily average humidity would be 
obtained with this instrument but spot 
readings would be subject to plus and 
minus errors. Further tests with these 
instruments show that even after they 
are placed in correct adjustment, the in- 
dication creeps with time, usually after 
several months, and periodic readjust- 
ment is mandatory. Spot checks against 
accurate humidity devices, such as a 
dew-point cup, are worthless, and cor- 
rection can be made only after a series 
of check values are obtained over a 
complete cycle of operation, where the 
relative humidity varies through a con- 
siderable range. 

All instruments, regardless of cost, 
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which depend on hair-elements for hu- 
midity sensitive elements, have these 
characteristics. Fig. 4 shows typical re- 
sults from humidistats. A humidistat is 
a controller for dehumidification or air- 
conditioning machinery: as the hairs 
lengthen with increased humidity they 
close an electric contact, which in turn 
operates the machine. They may be ad- 
justed so that this contact takes place 
at any desired level of relative hu- 
midity. 

Since ordinary humidistats have no 
scale which indicates the relative hu- 
midity at which they make or break 
contact, a modification had to be made 
in the test method. The robot camera 
was replaced with an operation recorder 
on which a series of pens draws circles 
on a 7-day chart. Each pen is moved by 
a magnet in such a way that, when the 
humidistat connected to it makes con- 
tact, the magnet will move the pen and 
offset the circle being drawn. When the 
humidistat opens and contact is broken, 
the magnet releases the pen, which the 
returns to its original position. The true 
humidity in the test container is then 
determined from the dew-point and dry- 
bulb temperature, as described above in 
the discussion of the humidity indicator 
tests. 

The results in Fig. 4 are character- 
istic of some 48 instruments tested. The 
humidity in the test space is shown by 
the lower curve. The interrupted curves, 
A and B, represent the humidistats, 
each being in contact for the length of 
the line, the gaps representing the time 
during which they were not making con- 
tact, and the figures showing the per- 
cent relative humidity at the time of 
make and break, Both humidistats were 
adjusted together. Note that A broke 
contact at 23% RH and made contact 
at 25% RH, while a few hours later it 
did not break contact until the relative 
humidity fell to 20% and then came on 
again at 23% RH. A machine would 
operate for longer periods of time if 
activated by humidistat A than it would 
if attached to B. 


CONCLUSIONS 

In general, instruments are received 
from the manufacturer in correct cali- 
bration for the range in which they are 
expected to operate. This does not apply 
to those humidity instruments depend- 
ing on the human hair for their sensing 
element, owing to its proclivity for get- 
ting out of adjustment during the 
amount of vibration normally received 
during shipment and handling. The 
most annoying characteristics are initial 
false readings, lag and creep. 

However, if these instruments are 
checked and adjusted before use and re- 
checked at frequent intervals, accept- 
able results may be obtained and, owing 
to their low cost, these instruments are 
applicable to a wide range of problems. 
A lack of understanding of their char- 
acteristic, however, makes their indis- 
criminate use of uncertain value. 

Acknowledgement is made to the 
Army Ordnance Department, under 
whose authority this work was accom- 
plished. 
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Fig. 1 


Oscillograph with tube and film drive in place. 





Fig. 2. The oscillograph with film drive removed for loading 


A Miniature Portable Cathode-ray 
Oscillograph Recorder 


By CARLTON F. JOHNSON, Ordnance Research Laboratory, 
The Pennsylvania State College, State College Pennsylvania 


ODERN field test equipment fre- 
| quently necessitates the employ- 
ment of instruments and circuits 


which must fit into unusually small 
spaces of irregular shape.* In satisfying 
this requirement a portable cathode-ray 
oscillograph recorder has been con- 
structed with the smallest possible 
dimensions consistent with its condi- 
tions of use. Although size and shape 
of the device were dictated by specifica- 
tions peculiar to its use in a particular 
connection, its principle of construction 
can easily be adapted to other forms. 

The instrument consists of a one-inch 
CRO tube (RCA-913) and a readily 
removable paper drive mechanism, both 
enclosed in a light-tight sheet metal box 
2 in. by 2.5 in. by 5 in. (Fig. 1). The box 
is fabricated of light-gage sheet steel 
with welded seams. One of the longer 
sides of the box is open and receives a 
Bakelite door which is stepped to pro- 
vide light sealing. Permanently bolted 
to the Bakelite door are the paper drive 
mechanism and binding posts for the 
paper drive motor leads. The paper 
take-up spool is driven by a six-volt 
permanent-magnet-field motor through 
reduction gearing (Fig. 2). A brass tube 
about three inches long is silver-solder- 
ed tothe top of the box. The CRO tube 
is held in place inside the brass tube by 
means of a snugly fitting felt sleeve 
which also serves as a light seal and as 
electrical insulation. When in position, 
the face of the tube is directly in contact 
with the recording paper. About ten feet 
of single-weight recording paper 1.75 in. 
wide can be accommodated by the paper 
drive. 

The tube is operated at from 250 to 
300 volts obtained from a_ single 


*D. L. 
ing Method,” Instruments, Vol. 20, 
pages 532-535. 


Supernaw, “The Shadowgraph Record- 
June 1947, 
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Eveready No. 493 dry battery. The 
battery also supplies the plates of a 
high-gain audio amplifier, and the cath- 
ode end of the oscillograph tube is there- 
fore grounded (Fig. 3). Maximum de- 
flection sensitivity of the 913 tube is 
listed by the manufacture as 0.21 mm. 
per volt. However, at the low accelerat- 
ing voltage used, only 20 volts is re- 


quired to deflect the spot to the edge of 


the screen. For 600-volt operation, § 
volts is required for full-scale deflectiy 


The deflecting plate amplifier is no 
located on the recorder in this case, by! 


can easily be fitted to it if miniatu 
tubes are employed. 

Since no lens is used, it is essent 
for clear records to adjust the intensit 
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Fig. 3. Schematic diagram showing method of coupling oscillograph tube to audio ampli‘et 











t 


; seretnlilpies i 





———— 


Fig. 4( 


and size 


ecordin 
osure. 
Wide sli 
be to 
arts 0! 
Wicular 
parallel 
Width o: 
a fur 





© Sixty 
will ex] 
eter . 
ual ex 
Phicipal 
Exhibit 
} As tl 
ments | 
der wa: 





llied Su 
America! 
merical 
nnin Ci 
arton I 
i). J. Be 
erkeley 
Branson 
raun C 
ristol C 
alph N 
rogdex 
rank 
rown | 
uilders- 
ushnell 
aliforn' 
A. Ca 
Bhartom 
ymmer 
rosby § 
Daniel © 
eutsch 
BP ischer | 
isher G 
luor Cc 
‘oxboro 
dolf Fi 
as Mag 
ordon | 
rove R 




























; re 4(a). Record 





sient lsc Sao teil 








taken at accelerating voltage of 300 volts; paper speed 24 inches per minute. 
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’ Fig. 4(b). Record taken at accelerating voltage of 600 volts; paper speed 12 inches per minute. ga 
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Bind size of the spot so as to give the 
ecording paper used the correct ex- 
osure. A tape mask forming a 1/64-in.- 
vide slit is placed over the face of the 
ube to avoid extra exposure of exposed 
arts of the record. The slit is perpen- 
icular to the motion of the paper and 
arallel to the motion of the spot. The 
yidth of the trace recorded on the paper 
s a function of the exposure time for 
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' Sixty-four companies and institutions 
will exhibit at the Southern California 
Meter Association’s twenty-second an- 
nual exposition at the Long Beach Mu- 
Ricipal Auditorium, October 4, 5 and 6. 
xhibit hours, 1 to 10 p.m. 

As this issue goes to press, Jnstru- 
ents learns that arrangements are un- 
der way also for technical sessions. 
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Allied Supply Co., Los Angeles 11, Calif. 
‘American Meter Co., Inc., Los Angeles 21, Calif. 


nnin Co., Los Angeles 23, Calif. 

arton Instrument Co., Los Angeles 23, Calif. 
’. J. Beckett Co., Los Angeles 14, Calif. 
erkeley Eng. & Equip. Co., 
ranson Instruments, Inc., Stamford, Conn. 
Braun Corp., Los Angeles 21, Calif. 

Bristol Co., Los Angeles 21, Calif. 


Exhibitors and Local Addresses 


American Recording Chart Co., Los Angeles 23, Calif. 


Los Angeles 26, Calif. 


Fig. 4(c). Record taken at accelerating voltage of 1000 volts; paper speed 24 inches per minute 


a given spot intensity, and hence is 
inversely proportional to the speed of 
motion of the spot, i.e., for high-fre- 
quency signals the trace is thinner than 
for low frequencies. Thus, how the in- 
tensity should be adjusted to give a 
clear record depends on the frequency of 
the signals recorded. A one-inch focal 
length lens could be used advantageous- 
ly to give clear records, but its use was 
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prohibited in this case since it would 
increase the height of the instrument by 
four inches. 

In its present use the instrument is 
required to record continuously for at 
least ten minutes. Its ten-foot supply 
of paper is therefore drawn past the 
face of the oscillograph tube at the rate 
of 12 inches per minute. This limits the 
resolution of signals to about ten cycles 
per second or less. In another case the 
linear speed of the paper could be in- 
creased where room is available for a 
larger paper supply. The highest fre- 
quency resolvable would then be limited 
by the accelerating voltage of the oscil- 
lograph tube (spot intensity) and the 
photographic speed of the recording 
paper or film. However, the relatively 
low linear speed of the paper can always 
be tolerated when it is required only to 
record the level and duration of signals 
whose form is irrevelant. It is desirable 
to use a recording paper of high photo- 
graphic speed such as Eastman Lina- 
graph Orthochromatic Recording, Type 
481 (formerly Type XA). Some typical 
traces made on this paper are shown in 
Fig. 4. Note that the width of the trace 
decreases with increasing accelerating 
voltage. This is due to the smaller spot 
size obtainable at higher accelerating 
voltages. 
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United States Navy Department under 
Contract NOrd 7958. The author takes 
pleasure in acknowledging the interest 
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By VALENTINE HIERGESELL, President, H-B Instrument Co., Philadelphia, Pa. 


AT POISON and melted butter— 

What have they to do with the art 

of thermometry? Strangely 
enough they both have had their place 
and their time in developing a device for 
the accurate measurement of heat and 
cold. Joachin d’Alencé (or Dalencé) in 
1688 writing in Amsterdam about a 
method for calibrating a thermometer 
said this: “... put a little butter on the 
bulb of the thermometer, observe when 
the butter melts and . . . mark on the 
panel the height attained by the liquid.” 

We have come a long way since then, 
yet, only recently we got around to the 
use of Thallium Metal, also used ex- 
tensively for poisoning rodents, in the 
art of thermometry—a matter I shall 
refer to later on. 

Thermometry owes much to your 
countryman, Anders Celsius, for his 
prophetic vision in selection of the 
fundamental interval upon which he 
based his Centigrade scale. That he 
coupled this with the metric system for 
designation of his degrees seems almost 
providential. The Centigrade scale is, as 
you well know, universally accepted in 
the world’s laboratories and is widely 
used in industry. In at least one coun- 
try, the Republic of Mexico, the Centi- 
grade scale is the only one that is leg- 
ally recognized. 

Essentially a thermometer is a simple 
device—a few drops of mercury and a 
slender glass tube, accurately and deli- 
cately fashioned to contain and to seal 
in the final fluid metal or mercury- 
thallium amalgam. 

To the layman, the glass neither ex- 
pands nor contracts, while the mercury 
to his eyes has a wide variation in its 
volume, when cold and when hot. To the 
scientist, however, the glass also re- 
sponds, however minutely, to tempera- 
ture variations. So that all the manu- 
facturer of glass thermometers has to 
do is to compensate these four factors 
of expression and contraction of both 
glass and mercury so that his calibra- 
tion of the rise and fall of the mercury 
column will be accurate to some prede- 
termined tolerance. Accurate, that is, at 
each degree on the graduated scale. 
That is ALL he has to do, but I can 
assure you that it is not so easy as it 
sounds. For example, The Encyclopedia 
Britannica, which deals only briefly on 
such subjects, devotes 14 full pages to 
the technical discussion of the art in 
describing only the general principles. 

If you take a drop or two of mercury 


*Presented at the Instruments and Measure- 
ments Conference, Stockholm, Sweden, May 31- 
June 7, 1947. 
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on a watch glass and observe it intently 
while the temperature of the room is 
raised several degrees, your eye can- 
not possibly detect the change in vol- 
ume of that fluid drop. Now lock that 
tiny droplet within a small glass bulb 
having only one point of outlet, a ca- 
pillary measuring about 0.05 of a milli- 
meter for the expansion of the mercury, 
and we observe the same principle of 
the movement of a mercury column, as 
if the bulb capacity and bore size were 
increased in ratio to ten or even a 
thousand times the smallest sizes. 

The bulb of a Centigrade mercury-in- 
glass thermometer has a volume equiv- 
alent to about 6000 degrees of the scale. 
It is obvious, therefore, that if the bulb 
of such a thermometer suffers a perma- 
nent change in volume of 1 in 6000, the 
readings will be changed by about one 
degree, and that if the corrections are 
to remain constant to 0.05 degrees the 
bulb must suffer no change as large as 
one part in 100,000. 

With the fluid mercury or mercury- 
thallium amalgam thus entrapped, in- 
crease the temperature by one degree 
and the volume of that droplet expands 
as it did before. But this time the whole 
volumetric change is expressed in a 
measurable portion of the capillary in 
terms of observed readings, and visible 
to the naked eye. 

By the delicate and scientific com- 
bination of the volume of fluid en- 
trapped in the glass, in both bulb and 
capillary, and by varying the size of 
the capillary and bulb in combinations 
running into the millions, to suit your 
purpose, you have the ability to pro- 
vide instruments capable of giving you 
coarse, intermediate or unbelievably 
delicate readings. 

Let us see what are some of the ex- 
tremes now commonly in use, all of 
them employing only glass and fluid 
for their primary elements. At one end 
of these extremes we provide a ther- 
mometer whose whole range of gradu- 
ations is one single degree of tempera- 
ture, calibrated with an electric ther- 
mometer to record, however, one hun- 
dred accurate measurable variations, or 
perhaps a thousand within that one de- 
gree. 

The antithesis of this is a thermom- 
eter which will, in one instrument, re- 
cord the full scale of a mercury-in-glass 
thermometer from minus 30 degrees C. 
upward to plus 620 degrees C.— a 
range of 650 degrees C. 

Each of these instruments must be 
calibrated for accurate readings, not 
merely here or there, but throughout 


the full scale of graduations. « 

the permissible tolerances in each jpg: 
vidual case are in relation to the x 
involved. 

As a matter of general rather + 
technical interest, the sizes 
thermometers are made may be wor 
mentioning. They have been made , 
small as 30 millimeters and a 
four meters, of the type with eit} 
paper or porcelain scale at the 
section. For diameter they have bee} 
made almost as fine as a woolen threaf 
and as large as 50 millimeters. 

The glass stem of a thermometer }; 
at its center, a bore or capillary tubd 


usually from about one-tenth to onelih 


hundredth of the entire cross-sections 
area of the tube, and this has no gig 
nificance except for strength of tub 
proper magnification of prismatic t 
ing, etc. 

In the manufacture of standard and 
precision thermometers, great stress jg 
laid upon the bore variation throug! 
out the scale length involved. Various 
methods can be employed by the make, 
of good thermometers to reject tube 
with undue variations in cross-sections 
area of the bore, such as more frequent 
calibration points and dividing equi 


ment which follows true temperaturefiite 


curves as near as possible. 

The mercury-in-glass thermometer 
attained its highest precision over fifty 
years ago. The thermometers used and 
distributed by the Internationa! Bureau 
of Weights and Measures at that time 
represented a grade and workmanship 
which it is not worth-while to attempt 
today. Higher precision than is possible 
with mercury-in-@ass 
can be attained easily with electrica 
thermometers. 

The chief kinds of glass used for solid 
stem type thermometers will be «i 
eussed briefly at this point. They ar 
(a) Lead standard glass, Corning nor 
mal glass and borosilicate glass. Ti 
principal constituents of the Cornix 
lead stem are lead, silica sand, alumi 
and alkali fluxes; (b) The Corning no: 
mal is a modified high-quality |im 


glass consisting of silica sand, lim} 
zine and alkali fluxes; (c) Borosilicate 
sand, # 


alumina and alkali fluxes. The alka 


consists of boric oxide, silica 


fluxes in glass act as a fining agent an 
make for good glass quality. 


Corning Glass Works began making! 


thermometer glass in about 188). Th 
conventional method of manufacture @' 
that time was to draw the glass hon 


zontally, a slow and not altogether sat @: 


isfactory system. In about 1895 Arthu 
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ton visited England and there 

y nossed a method of making tubing 
R} tically. On his return to Corning in 

» he decided that Corning Glass 
rks could do a better job of making 
Wher mometer glass by the vertical 
sthod. With Charles Githler, their 
roduction Superintendent, Houghton 
eveloped a hand-operated pulley device 
. 
id 


ut 


» drawing the molten glass upward, 
d in 1911 they built the thermometer 
wer, still used by 
orks for drawing 
ermometer tubing. 

It was not until 1930 
Viouslfgmtomatic machines were perfected 
ndj draw thermometer tubing fully 
to the scajflimtomatic. By 1940 all kind of ther- 

ometer glass, including clinical tub- 
thang, was made by a machine which 


Corning Glass 
all hand-drawn 


that the 


*S IN Whicfiln operate economically with only a 
4y be wortiihinimum of four to five thousand kilos 
en made aff yield. Hence, Corning finds it neces- 


1 as long afimry frequently to draw tubing by hand 
With eithefim lesser quantities, for which they are 
i the uppefiilso adapted. In Corning shops begin 

have beefiine first step of thermometer making 
olen threafter the mixing and melting of the 
rs. gredients of the glass batch. The ball- 
ometer hasfimaker collects a cherry-red gob of molt- 
Dillary tub@fin glass on the end of his hollow blow 























ith to onefiron. He then places the iron horizontal- 
SS-sectionafify on a support and turns it to form a 
has no sigffough ball. The ballmaker puffs lightly 
th of tubefiinto the small rough ball to form an air 
smatic tub-ippace that later develops into the bore. 


When the ball is ready it is placed into 


andard anim wooden block or mold to form a 
at stress igfsmooth, symmetrical shape. 
n through The bore maker is the next artisan to 


-d. Variougifake up the job. He collects a gob of 
yrhite glass from another tank mouth 
nd smears it over one side of the clear 
ylinder when both have been cooled 
' ufficiently to avert thermal shocks. 
ling equip. Subsequently, the gob is returned to the 
-mperaturefmank by a coverer to be coated by an- 
bther gather of clear glass. Then the 
narverer rolls it on a metal table and 
kneads it like dough, when, at the same 
ime, he is always gaging the size of 
he bore in relation to the entire mass 
bf glass. The gaffer chills the upper 
nd of the cylinder with a few blasts 
rom an air hose as the upward draw 
begins to a height of 60 meters. 

Now, from the user’s point of view, 
rhat can you secure in a glass ther- 
mometer for your needs in either lab- 


eject tubes 
38-sectional 


re frequent 


ermometer 
| over fifty 
$s used and 
1al Bureau 
that time 
rkmanship 
Lo attempt 
is possible 
rmometers 
electrica 


d for sold Moratory or industrial plants? What are 
ll be ds [ithe limitations? In the upper ranges, 
They av: [accurate readings up to 620 degrees C. 
ning hol Mare common practice. There is, depend- 
lass. Th [jing upon the fusing point of glass, a 
» Cornin Mtheoretical range up to 800 degrees C., 
|, alumina IMif new types of glass suitable for ther- 
ning no Mmometer use are placed at the ther- 
lity line fifmometer manufacturers’ disposal. For 
an readings in the range between minus 
rosilicate 


) 40 and minus 60 degrees C., we come 
ca sani fi@back to rat poison, a metal known as 
he alka fgthallium, long known to scientsts but 
agent and@ with other few uses in industry. In 1940 
it was tried as an amalgam with 


1_making mercury for commercial production of 
880. Thi precision thermometers, hitherto not 
ee 4 @ usable below about minus 39 degrees C. 
ass hori: 


The results were so satisfactory that, 


ew although no heavy demand was at that 
» ATAU 


time in sight, we began to manufacture 
instruments capable of registering with 
high precision down to minus 60 de- 
grees C., a big step forward in reliable 
routine temperature measurements. Al- 
most immediately research laboratories 
and our government found a great need 
for this improvement. Sub-zero temper- 
atures in military planes flying at high 
altitudes depended upon the proper 
viscosity of hydraulic brake fluids, and 
their performance could not be _ jeo- 
pardized lest oils would not flow freely 
at minus 40, 50 or even minus 55 de- 
grees C. So that, to the men whose 
lives depended in some degree on these 
instruments, it seemed providential that 
their manufacture had been started just 
in time. 

You, as users, now have a wide range 
of temperature measurements available 
to you in glass thermometers; the ordi- 
nary liquid-filled thermometers suitable 
for use down to about minus 190 de- 
grees C.; the mercury-thallium-filled 
thermometers for weather station use 
in cold regions with single-and half-de- 
gree graduations down to the more 
finely divided types for use at specific 
temperatures only, and the ordinary 
laboratory ranges such as 110 C., 200 
C., 360 C. and others. 

The conditions under which you may 
have to read your thermometers have 
led the makers to devote much effort to 
increase the visibility of the fluid col- 
umn and the graduated scale. At my re- 
quest, in 1935, Corning Glass Works 
made up the first batch of yellow-back 
tubing for so-called chemical thermom- 
eters, and with this I made my first 
public contribution to the wide-spread 
use of more visible mercury columns 
throughout America. Even this glass 
adapted itself to machine drawn tub- 
ing, assuring conventional round or el- 
liptical bore shapes not too flat to 
maintain proper behavior of the mer- 
cury column, a factor which is very 
important in precision thermometer 
making. Other contributions followed, 
but I do not wish to bore you with 
these. 

For the sake of simplicity I have 
spoken only of mercury (except its 
amalgam with thallium) as the fluid 
use in glass thermometers. Actually, 
mercury was a late comer in the art. 
D’Alencé, writing in 1688, mentions 
water in his first description of the 
instrument. But water would freeze and 
break the glass below zero, so acqua 
fortes was added to the water in which 
a little copper was dissolved in order 
to make it more visible. Colored alcohol 
is next referred to, a fluid still in use 
today. Then brandy was tried, and final- 
ly mercury. There are many thermom- 
etric fluids available today, each having 
some technical and economic advantage, 
not appropriate for discussion here. 

Those early instruments, as d’Alencé 
reminds us, were rather cumbersome, 
approximately one meter in length. But 
with the introduction of mercury there 
came a sudden diminution to a length 
of approximately one-tenth meter for 
certain types, such as the fever ther- 
mometer. 


From the simple measurements of 
temperature by means of the glass 
thermometer, there naturally developed 
the use of such instruments to record 
automatically what the readings had 
been over a period of time. As a result, 
the simple device with only two con- 
stituent parts (the glass and the fluid) 
took on a new meaning in the form of 
numerous modifications and accessories. 

Some of the modifications are: 

The minimum-registering thermom- 
eters in which an index is dragged back 
in the liquid column when the tempera- 
ture falls, leaving the index at its low- 
est point. 

The maximum-registering thermom- 
eter registers the point equal to where 
the top of the mercury is pushed. 

The thermostat with a fixed control 
point which has electrodes sealed into 
the bore of one sort or another, and can 
be set with a time clock to cook your 
whole breakfast before you arise in the 
morning, and many other practical de- 
vices too numerous to mention here. 

CONCLUSION 

Speaking as a maker of thermom- 
eters, a job at which I have spent the 
past thirty years, I can assure you that 
the science of thermometry is not at the 
end of the road. With few exceptions 
we have found the way to make ther- 
mometers to meet conditions as they 
have been presented by laboratories 
and industrial users. Sometimes we 
have created the instrument a little in 
advance of need. 

But to Anders Celsius we must at- 
tribute the most far-sighted advance in 
the art. No simple contribution of one 
individual in the field has yet equalled 
his fixing of the fundamental interval 
at zero and 100 for melting ice and 
boiling water in combination with the 
metric scale. 

The thermometer has come so inti- 
mately into our lives that we scarcely 
give it a thought. Yet, in many ways, 
our very lives are now dependent upon 
it. The premature infant in the hospital 
incubator has a constant-temperature 
device as its guardian angel. The fabri- 
cator of foodstuffs risks his fortune 
on the accuracy of his thermometers in 
his plant procedure. You and your fam- 
ily each day partake of milk that has 
been safeguarded by pasteurizing, a 
process dependent upon dependable 
thermometers. In a thousand ways each 
day, all over the world, the glass ther- 
mometer is serving mankind to pro- 
tect life and property in varying ways. 
In the laboratories of the world it has 
helped make possible the advancement 
of science, which soon became the com- 
monplace of our daily lives. 

May I, in conclusion, go back to that 
gentleman I first quoted? Writing be- 
fore 1700 on this art of measuring heat 
and cold, he said: “Several other types 
of thermometers might be developed to 
avoid and correct the disadvantages 
found in those already invented. That 
is a challenge to investigators.” Speak- 
ing for thermometer manufacturers 
wherever they may be, I invite you to 
bring us your problems. We accept the 
challenge!! 
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Some Application Factors Affecting the 
Regulation of pH in Industry 


By ALLEN L. CHAPLIN, Consulting Engineer 


IV. THE ELECTRODES AND SAMPLING SYSTEM 

Two general types of electrode assemblies are in common 
use for industrial applications. These are: (1) the sub- 
mersible assembly; (2) the outboard flow assembly. The 
submersible assembly is generally preferred for application 
to open tanks, and has the advantage that transfer and de- 
tection lags are minimal when the electrodes are in direct 
contact with the tank liquors. 

The outboard flow assembly has the outstanding advant- 
age of greater ruggedness and more universal adaptability 
to industrial use. It can be located in a convenient place, and 
the electrodes are readily accessible for maintenance. The 
one disadvantage of this assembly is the transfer lags in- 
volved in transferring the test sample from the process. 


BAD PRACTICE 


) effiuen 








"hie to electrodes 





electrode sample should not 
be withdrawn from body of 
residence, 

Spin 














RESIDENCE EFFECT CHANGES WITH VARIATIONS 
IN THROUGHPUT: ELECTRODE SAMPLE IS NOT 
REPRESENTATIVE OF EFFLUENT pH. 
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Fig. 43. Electrode sample should be withdrawn from control tank at or 
near outlet. If better results obtained by sampling body of residence, con- 
trol tank may be overdesigned. 


In general, the assembly should be short-connected to the 
process as directly as possible. If space limitations or design 
requirements necessitate remote installation of the assembly, 
precautions must be taken to limit transfer lags to the mini- 
mum requirements, 

The point of withdrawal of sample from the process is 
not important in installations of recorders, but it does have 
an important bearing on pH control. Generally, it is not 
good practice to withdraw a sample from the body of a 
control tank since its residence effect changes with through- 
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Fig. 44. Velocity of transfer of sample to remote electrodes 
must be high to avoid prohibitive distance-velocity lag. 
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put and electrode pH may not be representative 

pH (Fig. 43). It should be a standing rule to 
electrode sample at or near the tank effluent 
streamline residence which sometimes requires | 
pling because of large hold-up in the system. T} 
only to streamline residence, and, should better 
obtained from body sampling in conventional cont 

it may mean that (1) residence is overdesigned 
agitation is inadequate; or (3) an inadequate regy;|a: 
applied to the process. 
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Conversion chart relating distance velocity and transfer 
pipe | 


Fig. 45. 
in terms of velocity-per-foot or gallons-per-minute flow in 
various sizes. 


Usually, the electrode assembly is limited to a maximu 
flow-through capacity of 1.0 to 2.0 gpm. and, should t 
length of transfer line be so great that this volume cann0 
be transferred in the required detection time, the effect 
lag may be decreased as shown in Fig. 44. Velocity of tran: 
fer is increased and lag reduced by by-passing the ma 
portion of sample around the electrodes and “choking of 
the required 1.0 gpm. for the electrodes. 

Sample lines usually vary in size and length; and it 
desirable to know the required gallonage per minute fio 
which must obtain to estabish the desired transfer time fo: 
any given line size. These data may be taken from th 
nomograph (Fig. 45) which expresses the transfer velocit) 
per foot length of sample line. This nomograph may also bé 
used to determine the required pump capacity to deliver 4 
sample to the electrodes through a specified line size in 
given time and length of connecting piping. For examp!e, i 
the electrodes must be located at a distance of 10 feet fron 
the processing vessel, and if buffer index of the process per 














field experience that sample transfer lag should not exceed 
, a maximum of five seconds for processes having a buffer 
“sh "¢ : - index in excess of 1.0; or a maximum of fifteen seconds for 
a buffer index of 0.5 or below. When electrodes must be re- 
me . motely located, the sample line and pump must be sized in 
accordance with Fig. 45 to maintain lags at or below the 
allowable maximum. 
Normally the sample transfer line should not be larger 
than l-in. standard pipe size unless larger sizes are re- 



































“ - cate ies" quired to handle suspensions, In cases where suspensions are 

nt ~ ae . ‘ involved, it 1s customary practice to use crosses or tees at 

- ep if . every pipe turn to facilitate cleaning the line. It is also 

TI Y Sar / ; recommended practice, in all cases, to connect a water flush 

oP phie } FULL SENSITIVITY OF line near the electrode assembly for the purpose of flushing 

a / ELECTRODE S. out the sample line and assembly during shut-downs; or to 

iad inks j facilitate cleaning the electrodes without interruption of 
Zt (@ / \ the process or controller. 
res it } . ee ; 

~ 

{ 2 Occasionally the control engineer encounters applications 

S wherein a foam accumulates in the electrode assembly and 

7 \ ELECTRODES COATED WITH LIME. Is builds up to the point where it insulates the electrodes from 

} the test liquor, or restricts the flow of test sample through 





x the assembly. In such cases, it has been found possible to 
\ ) minimize the effect by inserting a defoaming pot in the 
sample line ahead of the electrode assembly. The defoamer 
consists of a small chamber located at a slight head above 
the assembly, and is of sufficient volume to serve as a stilling 
aq VY chamber which permits the foam to collect on the liquid sur 
face and be drained off continuously through an overflow. 
Other applications are frequently encountered wherein a 


~~ omens 


Fig. 46. Relative effect of electrode sensitivity on response of pH re- precipitate is formed and coats the electrodes, thus render 
3 order. Lower chart represents control record with electrodes coated with ing them insensitive to pH changes. The resultant control is 
flime. Upper chart is representative of control obtained using clean elec- wild and unstable, and the recorder behaves as indicated by 


“trodes. Lower chart is not a true record of pH variations in process. she 4 : ‘ ‘ 
q Fig. 46. It has been the writer’s experience that electrode 


"mits a maximum transfer lag of 5.0 seconds (corresponding coating is a function of equilibrium lag, and it adheres tena 
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us| ito 0.5 second per foot of sample line), we find by reference ciously when the electrodes are located at a point in the 
/5| , [to the chart that flow through a one-inch sample line must be process stream where crystal growth is positive, i.e., the 
aintained at 5.25 gpm., or more, to satisfy this condition. precipitate is forming from solution. If the electrodes are 
a} But the electrode assembly is capable of handling only 1.0 located at a point beyond the range of crystal growth, the 
74 /* Pato 2.0 gpm., and it is necessary, therefore, to short-connect coating either does not form at all or adheres rather loosely: 
i . Ja by-pass valve around the assembly as described in connec- It has been possible, in many cases, to avoid coating by re 
A ’ ion with Fig. 44. Furthermore, a standard one-inch centri- location of the elect rodes. 
6|/2 ugal pump may deliver sample at approximately 10 gpm. In some cases it may be possible to meter water into the 
— hich means that, under these conditions, the actual sam-_ electrode sample line and prevent electrode incrustation by 
2 pling lag would approximate 2.5 seconds. virtue of the effect of water on reversing the rate of crystal 
Electrode sampling lines should not be installed without growth. One such condition was encountered by the writer 
° fengineering appraisal and without exact design specifica- on an acid neutralization job where milk of lime was used 





? ./ [Eitions. They should not be installed indiscriminately for the to neutralize waste acids. The neutralization reaction formed 
8 Spurpose of grouping a number of assemblies in a battery at calcium sulphate which clogged up sample pumps and coated 
some remote location. Electrode assemblies should be as_ the electrodes with a half-inch thick incrustation within a 
\short-connected to the process unit as is practical: each foot _half-hour’s time. 
Sof connecting piping adds transfer lag which may defeat an The control tank illustrated in Fig. 47 was below ground 
otherwise good control installation. It has been a matter of level and necessitated pumping the electrode sample. Me 
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chanical pumps were useless, but a water eductor served 
satisfactorily the two-fold purpose of pumping the sample 
and simultaneously diluting it to reverse crystal growth. 

The eductor was designed and built with a one-to-one 
jet ratio, so that fluctuations in water pressure would not 
alter its pumping ratio. It was submerged 3 feet beneath the 
liquid surface and was equipped with auxiliary water sprays 
which flooded the lower outside portion to prevent build-up 
of incrustations over the intake openings. The assembly was 
quite successful and operated continuously for two-week 
intervals without interruption except when the process was 
shut down for removal of accumulated incrustation through- 
out the system. 

At first thought this may appear to be an unorthodox 
procedure, but inspection of Fig. 48 will reveal its true 
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Fig. 48. Strong mineral acids may be diluted with water to minimize 
electrode fouling without appreciably changing the measured pH. 


worthiness. A ratio of only 15 percent water to 85 percent 
acid was necessary to prevent incrustation, but the eductor 
delivered a ratio of 50 percent acid to 50 percent diluent 
water which resulted in only a +0.3 pH change of true pH. 
This was compensated by adjusting the controller set point 
0.3 pH higher than actually desired. This assembly operated 
in the low acid range of the first stage of a two-stage cas- 
caded residence system and was exposed to all load fluctua- 
tions of the wildly varying input stream. Its job was to 
smooth out the major load swings for the second stage. 

The second stage operated at 7.0 pH and was not so ser- 
iously affected by incrustation build-up. It was possible to 
pump the electrode sample continuously for one day without 
excessive pump maintenance. Nevertheless, a second 1:1 
eductor was installed to lift the sample and simultaneously 
reverse crystal growth. The effect of diluent water at 7.0 pH 
is much more pronounced though not serious, and, by install- 
ing a pressure regulator on the water supply line, it was pos- 
sible to operate with pH of the effluent regulated to within 
0.5 pH of the true value. 

A similar condition was encountered by the writer on a 
job where waste pickle acid from a steel mill was neutralized 
batchwise in a large mixing sump. The sump was first filled 
about two-thirds full with waste acid which was blended 
thoroughly with several hundred pounds of shredded paper 
pulp. Addition of lime to a controlled pH had the initial 
effect of converting dissolved iron to the ferric state, after 
which a heavy sludge formed and became so thick that a sub- 
mersible electrode assembly could hardly be pulled out of the 
mass, let alone measure pH. The resultant sludge was 
filtered, pressed and fired to form an insulation brick. 

A special submersible electrode assembly, illustrated in 
Fig. 49, was built for the job. It was fabricated from extra- 
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heavy 2-inch pipe having an expanded bell weld 
bottom for installation of the electrodes. An outer | 
casing, made from 6-inch wrought iron pipe and d; 
several l-inch holes, provided mechanical protect 
electrodes. In addition, four water jets were weld. 
protective casing in diametric opposition and pointe. 
at the mid-section of the electrodes. During operat; 
10 gpm. of fresh water sprayed over the electrod 
verse crystal growth and prevent incrustation 

Operation was quite satisfactory and no unusua 
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Fig. 49. Special submersipj. 
electrode assembly taining 
water spray jets for specia] oo 
cess application. ‘ 
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nance was required of the electrodes over a normal “run” o{ 
the process, which usually amounted to five days on ar 
eight-hour schedule. Without the water, the electrodes wer 
entirely useless and became inoperative and coated with a 
brown tenacious deposit within a few second’s time. 

The reader is referred to Fig. 50, a reproduction of ar 
actual chart from this process, to understand why it was 
possible to spray the electrodes continuously with water 
without serious effect on measured pH. The region of strong- 
est buffering action of the liquor is 7.0 pH and the end point 
(control point) is 7.5 pH. More than 80 percent of the tota 








pH VARIATIONS BATCH NEUTRALIZATION 
STEEL PICKLING ACID. 








Fig. 50. Record of pH control of steel pickle liquor neutralization pr 
cess using proportional regulator with manual reset and electrode assem 
bly of Fig. 45. Drift above control point due to occlusion. 


lime was required to increase pH from 6.8 pH to 7.2 pH, anc 
although water could have little effect on such buffering 
action, it did serve the useful purpose of keeping electrodes 
clean and operable. 
* * + 
In some cases, the problem of sampling strongly corrosive 
liquors in buried or below-floor tanks presents an acute 


problem requiring costly alloy sampling pumps or special | 


techniques for withdrawing the sample. Water lifts may not 
be permissable because of an extreme buffer index or because 
of enhanced corrosion caused by water dilution. In such cases, 
it has been the writer’s experience that expendable air-|ifts 

Continued on page °35 
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IFT YOUR PROCESSING TO A NEW HIGH IN ACCURACY 


we BRISTOL'S NEW CONTROLLERS 


Here is a new automatic control instrument that will 

























% repeat a previously-established action exactly as it happened 
the first time every time you want if... or— 


% duplicate exactly the desired action in any like Bristol Series 
500 Controller 
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ee PROPORTIONAL TIME 
ted VALUES REPRODUCIBLE. 
nd point 
the tot BRISTOL'S Series 500 Air-Operated Adjustments are accurately 
Controllers for temperature, pressure, calibrated and exactly repro- 
flow, liquid level ducible. Similar settings in 
any Series 500 Controller 
will produce exactly the same 
| These Features are NEW and EXCLUSIVE = atues. This means you can replace 
|) SIMPLEST CONTROL SYSTEM TO SERVICE. Only one service controllers on a process with full as- 
) adjustment is needed. The control units and parts making surance that such replacements will 
) up the control system are so accurately designed and toler- exactly duplicate the performance of 
nme BY ances are so closely controlled that the system can be the original. No more cut-and-try to 
_ [completely disassembled and reassembled, even with re- arrive at the original setting . . . saves 
op |) placement parts, with only one simple adjustment needed hours by reducing shutdown time. 
) to put the system in exact calibration. Almost anybody 
H, and, —)} Cam service a Bristol Series 500 Controller. 
coe FIVE TYPES OF CONTROL: on-and-off, proportional, pro- 
portional plus derivative, reset, reset plus derivative. 
te Investigate your new opportunity for accuracy and 
acute uniformity in automatic control. Write for new bulletin 
special | On Series 500 Air-Operated Controllers. THE BRISTOL BRI STOL 
d =m § company, 113 Bristol Road, Waterbury 91, Conn. (The AUTOMATIC CONTROLLING, RECORDIN 
ee Bristol Co. of Canada, Ltd., Toronto, Ont., Bristol’s ai eniidinitines See taale . 
r-lifts ™ Instruments Co., Ltd., Lynch Lane, Weymouth, Dorset, 
ge °35 England.) 
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Electron-optical Shadow Method for Plotting 
and Measuring Microscopic Fields 


WASHINGTON, D. C.—As the result 
of a series of electron-microscope ex- 
periments at the National Bureau of 
Standards, Dr. L. L. Marton of the Bu- 
reau’s electron physics laboratory has 
developed an electron-optical shadow 
technique which provides a valuable 
tool for the quantitative study of elec- 
trostatic and magnetic fields of ex- 
tremely small dimensions. The new 
method makes use of an electron lens 
system to produce a shadow image of a 
fine wire mesh placed in the path of the 
electron beam. From the distortion in 
the shadow network caused by deflec- 
tion of the electrons as they pass 
through the field under study, accurate 
values of field strength are computed. 
Thus it is possible to investigate quan- 
titatively fields that have not been sus- 
ceptible to other methods of investiga- 
tion, for example, the fringe fields from 
the small domains of spontaneous mag- 
netization in ferromagnetic materials. 

The new development, based on ex- 
tensive theoretical analysis, should pro- 
vide a powerful means for broadening 
present knowledge concerning space- 
charge fields, fields produced by con- 
tact potentials, patch fields in ther- 
mionic emission, charge distribution in 
a gaseous plasma, waveguide problems, 
and the basic magnetic properties of 
metals. Though similar in some re- 
spects to the electron-optical Schlieren 


Perspective drawing illustrating the principle 
of the NBS electron-optical shadow method. In 
this example the new technique is used to explore 
the field of a ferromagnetic recording wire mag- 
netized in evenly-spaced short pulses. ABOVE: 
A magnetic lens converges an electron beam, 
forming a reduced image of the original source 
of electrons at the crossover point. This reduced 
image acts as a virtual source, producing an en- 
larged shadow image of the wire screen on the 
photographic plate. BELOW: The magnetic re- 
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method* previously developed at the 
Bureau, the shadow method is much bet- 
ter adapted to precise determinations 
of field intensity. 

The principle of the shadow method 
was discovered in the course of a study 
of a recording wire magnetized in 
evenly-spaced short pluses by means of 
a conventional magnetic recording head. 
In practice, the recording wire—or 
other object to be studied—is placed be- 
tween an electron source and a system 
of electron lenses. The lens system 
focuses the electron beam to form an 
image of the wire on a fluorescent 
screen. By placing a wire mesh of 
known gage just beyond the back focus 
of the lens system, a shadow image of 
the mesh is superposed on the image 
of the wire. This shadow image is 
formed by projection from the virtual 
source provided by the reduced image 
of the source of electrons. The portions 
of the shadow network adjacent on the 
screen to magnetized regions of the re- 

*In the Schlieren method, a magnetic lens 
forms an image of a source of electrons on a 
small copper stop which intercepts all direct 
rays. If in the space between the electron source 
and the lens there is a variation of the index of 
refraction for electrons—in other words, a varia- 
tion in electric or magnetic field intensity—an 
image of that inhomogeneity will then be pro- 
duced by means of the same lens in a conjugate 
plane beyond the stop. Thus a dark-field image of 
the magnetic or electric field is obtained on a 
fluorescent screen or on a photographic plate. 


se 
senrese- 


cording wire has been introduced between the 
electron source and the magnetic lens. Deflection 
of the electron beam by the field of the recording 
wire causes a broadening of the crossover and a 
corresponding distortion of the portions of the 
shadow network adjacent to magnetized regions 
of the recording wire on the photographic plate. 


cording wire are then found 
considerable distortion. 

Formulas derived by S. H 
bruch of the Bureau staff px 
calculation of consistent abso] 
of field strength in magnetic 
fields of various geometrics 
perimental measurements of 
tion of the wire mesh, the dis; 
and magnification of its shado 
and the known constants of t} 
atus. 

The patterns obtained provid 
qualitative visual represent: 
minute electrostatic and 
fields. Although it is possible 
pute field intensity from the 
distribution of the pattern obt 





Dr. L. L. Marton of the Bureau staff, who & 
signed the special electron microscope, is show: 
at the control panel. 
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Magnetic field about a ferromagnetic recording 
wire, magnetized in evenly-spaced short pulses, 
demonstrated ,by electron-optical shadow method 
Superposed ot: the image of the recording wire 
is the electron shadow of a fine wire mesh placed 
just beyond the back focus of an electron lens 
This shadow is distorted by deflection of electrons 
passing through the field of the wire. From the 
displacement and reduced magnification of a 8 
lected part of the mesh, the absolute value of the 
magnetic field intensity at a corresponding point 
in the field can be accurately computed. 
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e Schlieren method, the shadow 
».ntitative work since the image dis- 
acement and magnification can be 
easured much more accurately than 
»n the intensity distribution across 
e Schlieren pattern on a photographic 
Freddie the greatest value of the 
lectron-optical shadow method lies in 
s utility for exploring complex elec- 
ric and magnetic fields of extremely 
mall dimensions or in which a probe 
f size greater than the electron would 
isturb the field under study. 
Experiments now under way at the 
BS include a study of the behavior of 
Mhe fringe fields of the ferromagnetic 
omains; in this work a single crystal 
f cobalt is being used. 
In another application of the shadow 






WASHINGTON, D. C.—The mag- 
etic fluid originally used in the elec- 
romagnetic fluid clutch* developed at 
he National Bureau of Standards has 
several unique features that make pos- 
sible other important applications of 
ron-oil mixtures. Further studies of 
he properties of these mixtures have 
"revealed that magnetic fluids can be 
Nemployed to good advantage in hy- 
Ydraulic systems and dash pots, and as 
‘variable electrical resistors. The basic 
Wproperty on which all these applica- 
tions depend is that the viscosity of a 
agnetic fluid is directly related to the 
Ustrength of the applied magnetic field 
the fluid may be changed from a 
iquid to a nearly solid state and back 
again at will. 

When a magnetic fluid is used in a 
nonrotating device, the iron particles 
in the mixture must remain in suspens- 
jon and not settle out. One way of 
achieving this is te use a thixotropic 
‘fluid. Another way is to maintain a 
small magnetic field in the mixture 


*Instruments, Vol. 21, Aug. 1948, pages 756, 
758, 760, 761, 762, 764. (Full description, with 14 
Fillustrations. ) 
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pletely stop the flow. 


thod is of far greater utility for 





method at the Bureau, space-charge 
fields in several types of apparatus em- 
ploying electron beams are being in- 
vestigated. In this connection, use of 
the method with a pulsed electron 
source for the stroboscopic study of 
fields that vary with time is under 
study. 

The Bureau is also applying the prin- 
ciple of the shadow technique to the 
study of spherical aberration in elec- 
tron lenses. When a fine wire mesh is 
placed in the focal region of a lens hav- 
ing spherical aberration, the shadow 
image of the network is enlarged either 
centrally or at the periphery, depend- 
ing on the position of the mesh and 
the nature of the lens error. The re- 
sultant pattern may thus be interpreted 
to give information of value in correct- 
ing the lens. 


Magnetic Fluids Find New Instrumentation Uses 


during idle periods. In rotating ma- 
chinery, settling is less important as 
long as the iron powder can be readily 
remixed with the fluid. This can be 
achieved by adding a _ surface-active 
ingredient to the iron-oil mixture. 
One engineering application pro- 
posed in the Bureau’s preliminary in- 
vestigation of new uses for magnetic 
fluids is the magnetic flush dash pot, in 
which the rate of motion of the plung- 
er can be readily controlled by mag- 
netically varying the viscosity of the 
fluid. The rate of response of the mag- 
netic fluid is high enough to provide 
virtually instantaneous changes in vis- 


cosity, thereby making possible a 
shock absorber with automatic com- 
pensation. 


The electromagnetically-controllable 
fluid offers interesting possibilities for 
use in hydraulic systems. If a hydraulic 
system is filled with a magnetic fluid, 
valving becomes extremely simple: By 
winding a coil of wire around a fluid- 
carrying pipe and controlling the 
amount of current through the coil, 
the flow of fluid past that point can be 
closely regulated from full flow to com- 


Laboratory model of a magnetic valve to control the flow of magnetic fluid in a hydraulic system. 
At left, zero current in the coil, resulting in full flow; at right, the current is great enough to com- 











plete cut-off. An obvious advantage of 
this scheme is that various points in a 
hydraulic system can be remotely con- 
trolled from a central station. Another 
advantage—of great practical value 
is that valve locations can be added or 
changed easily and without pipe-fitting 
lost time. 

An electrical resistor adapted to re 
mote control can be made by immersing 
two electrodes in a magnetic fluid. 


When the fluid is in an unmagnetized 
the 


condition, resistance between the 





A positioning device, using magnetic fluid, con- 
sists only of a ball resting in a cup filled with 
magnetic fluid and surrounded .by an electromag- 
net. The fluid can be changed from a liquid to a 
solid state simply by increasing the current 
through the electromagnet to the proper valve 
This type of positioning mechanism might be used 
to good advantage in such devices as height gages, 
supports for optical equipment, etc. 


two electrodes will be extremely high 
because of the very loose contact 
among the conductive iron particles 
that are randomly distributed in the 
nonconductive oil. In the presence of 
a magnetic field, however, the iron 
particles apparently form chains along 
the lines of magnetic flux and draw 
into close physical contact. The flux 
density will determine the massiveness 
of the chain and, thus, the conductiv- 
ity of the mixture. When the system is 
de-energized, the conductance does not 
drop back to its former very low level. 
This property of magnetic fluid resist- 
ors is attributed to the coherer effect 
investigated by Branly, Marconi, and 
others. 


NBS Gets G-E Precision 
Powersupply Equipment 


SCHENECTADY, N. Y.—The Na- 
tional Bureau of Standards has re 
ceived what is believed to be the most 
accurate wide-range electric power 
controller yet to be made by man, ac- 
cording to engineers of the General 
Electric Company. 

Electric power fed through the new 
wide-range power supply equipment is 
kept from varying more than 0.005 per 
cent, the G-E designers said. The in- 
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strument will be used by the Bureau 
of Standards in making electrical 
measurements requiring a virtually un- 
wavering power supply. Since voltage 
on an ordinary power supply may vary 
by as much as ten per cent, it conse- 
quently cannot be used in delicate 


measurements, the engineers explained. 

The new equipment features a con- 
tinuously-variable voltage output from 
50,000 


500 to volts with a minimum 





current output of one milliampere. The 
high voltage is attained through the 
use of a radio frequency oscillator, 
power amplifier, r-f. transformer, and 
a ladder-type voltage tripler circuit. 
Use of the r-f. source, about 40 kc., 
makes possible reduction of the out- 
put ripple to a low value by simple 
filtering means. This minimizes the 
equipment’s weight (350 lb.) and size 
(84 x 23 x 20 in.). 


Ground “Flight-testing” of Flight Instruments 


DAYTON, Ohio.—No pilot, military 
or civilian, wants an instrument that is 
guaranteed to get him “pretty close” to 
where he is going “most of the time.” 
He has to have one that tells him 
exactly where he is going, and tells him 
correctly all of the time. 

At Air Matériel Command head- 
quarters at Wright Field, a recently 
modified Link C-8 Instrument Trainer 
is acting as the guinea pig to test new 
instruments under operating conditions 

— right on the ground. In addition to 

standard flight and engine controls, this 
trainer includes an automatic pilot, a 
revised altimeter system, provisions for 
recorder take-offs, and additional in- 
strument mountings. 

One of the most important pieces of 
equipment is a large console holding 
eight strip-chart recorders with their 
controls. One or all of these recorders 
can be hooked up at will, through take- 
offs, to altitude, power, air speed, or 
other flight variables. Tolerances can 
be preset on each recorder, and the 
trace of the pen on the moving chart 
records all variations throughout the 
course of a problem. These records can 
be studied later for significant detail. 

When a new type of instrument turns 
up, one is installed in the Link Trainer, 
a dupicate in the instructor’s console. 
Then pilots are called in from nearby 
operational squadrons. Each is briefed 
on the new instrument and told, “Fly 
a standard problem, making use of this 
instrument, and see how close you can 
Vol. 22 
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stay to these preset criteria of speed, 
altitude, etc.” 

Fifty or a hundred pilots repeat this 
performance, thus providing an aver- 
age level of proficiency against which to 
judge the performance of the instru- 





ment. If the results are con 
good, so is the instrument. If 
uniformly plus (or uniformly 
some technical cause must be 
out. If they are irregular or w 
then the instrument needs imp 

For a double check, the actua 
replaced by switching on tl 
matic pilot. Now the voltage 
normally activate the instrume se 
are fed directly to the autopilot, whj, 
obeys them just as the huma.. pj] 
obeys the readings on the face >f ¢} 
real instrument — but the aut 
quicker, and more accurate. If the y, 
formance of the instrument sysiem jf 
correct, the results will be perfect. [;/Miyj 
not, the the wavy line on the gra : 
provide an inexorable check. 


Harry Diamond Ordnance 


Laboratory Dedicated 


WASHINGTON, D. C. — Dedicat; 
ceremonies for the Harry Diamond Ord 
nance Laboratory were held on May | 
1949, at the National Bureau of Stand 
ards in the presence of representatives 
of Government and industry. Mr. Dia- 
mond’s death on June 21, 1948 was a 
great loss to the National Bureau of 
Standards and to research. One of the 
Government’s most brilliant scientists, 
he was organizer and first chief of the 
Bureau’s Ordnance Development Divi- 
sion during the war, and later of the 
Electronics Division, which at the pres- 
ent time includes the ordnance work, 
Mr. Diamond pioneered in the devel- 
opment of radio navigational aids for 
aircraft. His basic Instrument Landing 
System (ILS) for blind landing has 
been adopted in many forms through- 
out the world. Another development of 
world-wide importance in which he had 
a major role is the radiosonde, which 
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tomatieally collects weather infor- 
_ If t ation from the upper atmosphere. One 


‘mly the inventors of the radio proximity 
be ret we, Mr. Diamond also made valuable 
rw  Tbntributions to visual radio beacons, 
impr: vy sreraft engine ignition shielding, air- 

ttua ; -aft antenna design, automatic weather 

. “EF ations, radio wind-measuring systems, 

age: z Bc electronic bomb director, and guided 

ume "ene issiles. 
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face ¢“f{Constant-altitude Control 
aut« Int ; ; 
i. ft for Weather Balloons 

b system jg VANCOUVER, B. C.—New controls 


Perfect. [ffpich hold meteorological balloons at 



















gra Memarkably constant altitude levels 

Gere described here by James R. Smith, The displacement switch, an aneroid pressure 

; ° . ‘ ac a capsule, acts at predetermined pressure-altitudes 

"New York University College of Engi- 

Meering, at a two-day joint session of veloped to keep plastic instrument- 
dnance he American Association for the Ad- carrying balloons at one or more se- 
ated ancement of Science and the Ameri- lected constant pressure altitudes. In 

tan Meteorological Society. three different studies these balloons 
Dedication! Automatic controllers have been de- have provided unique tests, both quan- 
mond Ord 5 
on May 6, 
of Stand- 

Sentatives 
Mr. Dia- 
48 was a 


sureau of 
ne of the 
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ce work, 
1e devel. 
aids for 
Landing 
ling has 
through- 
ment of 
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2, which 


' GROUND-TESTING TURRET’S FIRE-CONTROL EQUIPMENT. Scorsby unit designed 
} and built by The Glenn L. Martin Co. simulates motions of an aircraft in flight to test 
various components of an advanced fire-control system. The three major components of 
a fire-control system include (1) a radar sighting system which continuously indicates the 
direction and distance of the target; (2) a computing mechanism which instantly calcu- 
lates, from radar data, where to point the turret’s guns so that the moving target will be 
hit; (3) a turret capable of rotating in a full circle with its guns able to elevate 90 
degrees, with sufficient hydraulic or electric power to move the guns rapidly and 
precisely under command of the sighting and computing components. 








tative and qualitative, for meteorolog- 
ical theory. As a vehicle, the balloons 
have carried loads to 100,000 feet, have 
been held within 2 millibars of a con- 
stant pressure and have remained aloft 
in excess of 75 hours. 

The new balloon controls are the re- 
sult of work undertaken in November, 
1946 by the Research Division of the 
College of Engineering of New York 
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Control by Controt by 
/ Disploceme nt Switch Oisplocement Sentch + 
j Rote-o-Ascent Sertich 


HEIGHT -TIME CURVE WITH BALLAST CONTROLS 


University under contract with Watson 
Laboratories of the Air Force Air Ma 
tériel Command. Objective was to de 
velop and test controlled-altitude bal 
loons capable of maintaining constant 


pressure-altitude for long periods of 
time. The altitude variation desired 
was to be no more than 500 meters, 


and the floating altitude was to be se 
lected in advance of each flight. 


NBS Method 
for Microsectioning 

WASHINGTON, D. C.—A new method 
in ultra-microtomy, developed by S. B. 
Newman, Emil Borysko, and Max 
Swerdlow of the National Bureau of 
Standards, now provides an inexpens- 
ive, practical means of preparing very 
thin sections of biological tissue for 
study with either the light or electron 
microscope. In the new _ procedure, 
n-butyl methacrylate is polymerized 
around the speciment to produce an 
optically clear embedding medium hav- 
ing highly desirable cutting properties. 
A smooth, continuous advance of the 
specimen toward the knife of a slightly 
modified conventional microtome is then 
obtained from the thermal expansion 
of a metal specimen holder. Thus, sec- 
tions of tissue having uniform thick 
ness of fractions of a micron over a 
large area and undistorted structure 
may be cut one at a time. 

To investigators who use the 
tron microscope in such fields as can 
cer research and the study of virus 
diseases, the need of an efficient method 
of producing uniform thin sections of 
tissue has been apparent for several 
years. Indeed, the application of the 
electron microscope to many biological 
problems has been seriously hampered 
by the lack of such a method. Because 
of the very slight penetrating power of 
the electron beam in commercial instru- 
ments and the great relative depth of 
field involved, specimen structure is 
difficult to interpret when sections are 
over a fraction of a micron in thick- 
ness. Yet the techniques that have been 
available for preparing thin sections 
are quite elaborate and difficult, re- 
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quiring expensive equipment and pro- 
ducing few usable sections. 

Of the various solutions to this prob- 
lem that have been suggested, each has 
apparently been applicable only to a 
selected group of materials. 

The NBS therefore undertook to de- 
velop a rapid, efficient sectioning pro- 
cedure which could be carried out in 
routine fashion by an operator with- 
out a great deal of special training. 
The resulting method, which goes far 
in accomplishing this objective, should 
be of decided advantage in those fields 
of biology, medicine, agriculture, and 
industrial technology that are con- 
cerned with the microstructure of plant 
and animal material. 

The detection of structural details in 
some of the biological tissues sectioned 
at the Bureau was greatly improved by 
metallic shadow-casting in the manner 
of Williams and Wyckoff. 





TECHNICAL SOCIETIES 


Texas A & M’s Short Course 

The Agricultural and Mechanical College of 
Texas will offer the fourth short course on “In- 
strumentation for the Process Industries,’’ on 
October 12, 18 and 14, The course will be con- 
ducted as a seminar with lectures and discussions 
on the subject of automatic control. Cooperating 
will be many industrial concerns. Instrument 
manufacturers also will show educational exhibits 
and provide lecturers. The lectures will cover 
the subjects of measurement and control of tem- 
perature, pressure and liquid level, time control, 
and other allied subjects. The relationship be- 
tween practice and basic control theory will be 





stressed. 

Anyone living either in or outside Texas is eli- 
gible to take this course on payment of the $5.00 
registration fee; pre-registration by mail is en- 
couraged. Rooming accommodations and meals 
will be available on the campus at the college 
dormitories and mess hall at a reasonable price. 
A banquet and entertainment are also planned. 

Further information my be obtained by writing 
to Professor P. G. Murdoch, Chemical Engineer- 
ing Dep’t, Texas A & M College, College Station, 


Texas. 
SCMA 


The October meeting of the Southern Cali- 
fornia Meter Association will be held on Thurs- 
day evening, October 20th at the Rio Hondo 
Country Club, Downey, Calif. Dinner at 6:30, 
meeting at 8:00. 


Hydraulics Conference 

The Fifth Annual meeting of the National 
Conference on Industrial Hydraulics will be held 
October 26-27, at the Sheraton Hotel in Chicago. 
There will be morning, luncheon and afternoon 
sessions each day—a total of six. For further in- 
formation, write to James W. Armsey, Illinois 
Institute of Technology, Chicago 16, Illinois. 


Society for Applied 
Spectroscopy 


The October meeting of the Society for Applied 
Spectroscopy will be held on Tuesday, October 4, 
at 8 p.m., at the Socony-Vacuum Training Cen- 
ter, 68 Park Row, New York, N. Y. Professor 
Ralph H. Muller, New York University, will 
speak on “Instrumental Methods of Analysis.” 

Ropcer W. Loorrovrow 


Society for Experimental Stress 
Analysis 

The Annual Meeting of the Society for Experi- 
mental Stress Analysis will be held at Hotel New 
Yorker, New York, N. Y., on November 30th and 
December Ist and 2nd. 

Inquiries should be addressed to the Society for 
Experimental Stress Analysis, P.O. Box 168, 
Cambridge 39, Massachusetts. 





American Society for Quality 


‘ 
Control 

An all-day conference on The Methods and 
Techniques of Quality Control and Their Appli- 
cation to Industrial Processes will be held Sep- 
tember 17, 1949, from 10:00 a.m, to 3:15 p.m. 
on the main campus of Rutgers University, New 
Brunswick, N. J. There will be no charge for 
the conference. Luncheon, $2.00. 

Program: 10:00 a.m.-12:15 p.m., Panel Discu- 
sions: (a) Fundamental Techniques of Quality 
Control; (b) Case Histories from Industry. 
1:00 p.m., Luncheon. 2:00 p.m., Address by Gen. 
Donald Armstrong, Pres., U. S. Pipe and Steel 
Co. SAMUEL P, OWEN 


American Society of 


Mechanical Engineers 

The Fall meeting of the ASME will be held at 
the Hotel Lawrence, Erie, Penna., Sept. 27-30. 
The Industrial Instruments and Regulators Di- 
vision will hold a session on Thursday the 29th, 
9 a.m., at which Professors Gordon S. Brown and 
Donald P. Campbell of M.I.T. will present a 
paper on “Instrument Engineering—Its Growth 
and Promise in Process Control Problems.” 


" ° 7 . 
Course in Nuclear Energy 
The Graduate Division of New York Univer- 
sity College of Engineering will institute a new 
course called ““Nuclear Energy Engineering” dur- 
ing the 1949-1950 academic year beginning in 
September. Among the subjects: control and 
operation of a pile, design and construction of 
nuclear reactors, power production from nu- 
clear reactors, isotope separation and enrich- 
ment, thermal diffusion, gaseous diffusion, con- 
centration by electromagnetic methods, instru- 
mentation, and applications of nuclear engineer- 

ing. 


y ° . ° 
National Electronics Conf, 
The 1949 National Electronics Conf; 
be held Monday, Tuesday, and Wedne 
tember 26, 27, and 28 in the Edgewat 
Hotel in Chicago. There will be a tota! 
een sessions, including two on “Instrum: 
’ and—signific: 
on the powerful rivals of electronic tul: 

“Magnetic Amplifiers.” 

The three luncheon meetings will b: 
by eminent speakers. 

information, write to J 
Armsey, Illinois Institute of Technology 


1346 Pittsburgh 30, Pa. 








Nucleonics Symposiu 
instrumentation in nuck 
medicine will be the subject of a thre. 
ference to be held at the Hotel Com 
New York on October 31, Novembe 
the second annual conferen, 
subject sponsored jointly by IRE and 
On the evening of November 1, th: 
a round-table discussion on “‘Evaluatio 
ation Hazards’”’ and Dr. Karl T. Compt 
liver an address. 
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Diffraction Conferenc: 
Pittsburgh D 
Conference will be held on November 7 

of Industrial Researct 
burgh, Penna. Special sessions are plar 
concerning: metal st 


instrumentat 


niques and methods, and general diffract 
General Chairman of the Conference D 
=. Stickley, Pittsburgh Plate Glass Co 
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WHEN A FELLER NEEDS CONTROL 


By Phil Putnam 
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QUICK PICTURE OF 
DYNAMIC ACCURACY 


1. Ambient temperature compensation. 
2. Barometric pressure compensation. 


3. Speed-Act—a derivative action in the 
measuring system. 














MEAN 








es Instruments 


* 





ACCURACY FIRST 


IN HOME AND INDUSTRY 


September 1949 








Instruments — Page 815 









Analvtical Balance available and, if possible, range of d-c. 
: swing available. (2) A-c. power cir- 
cuit which operates through a-c. coils: 
rated by four characteristics: a) Max- 
imum current-carrying capacity of 
coils; b) Maximum voltage and rated 
frequency which may be applied across 
coils; c) Minimum impedance available 
with reactor saturated (maximum d-c. 
power input); d) Maximum imped- 
ance available with reactor completely 
unsaturated (minimum d-c. power in- 
put.) In addition to standard units, re- 
actors for special applications can be 
supplied.—Sorensen & Co., 375 Fairfield 
Ave., Stamford, Conn. 
Mention No. 902 when filling out card. 


New “Speedigram” analytical bal- 
ance permits untrained personnel to 
weigh objects in less than two minutes; 
is recommended for volume procedures 
in production laboratories. It reads di- 
rectly up to 100 grams without weights. 


Aneroid Altitude Standard 
New high-precision aneroid indicator 
is designed to improve procedure for 
calibrating and testing aircraft alti- 








An extra 100-g. weight is supplied to 
make 200-g. capacity available. Sensi- 
tivity is 0.05 mg. at full load. Numerals 
appearing through plate over dials indi- 
cate weights which will be deposited 
on pan. Deposition is automatic when 
beam is released. Readings are made 
across dial so that no sums need be com- 
puted, thus eliminating a source of 
error. “Speedigram” has no compli- 
cated parts and its working parts are in 
ful view.—Voland & Sons, Inc., New 


Rochelle, N. Y. a adi Poco e P 1000 
Mention No. 901 when filling out card. meters. cs range is minus to 
. e 30,000 feet altitude with 10-foot grad- 
uations in low altitude range. Although 
Saturable-core Reactors dial is 8% inches in diameter, scale is 
45 inches long. Sensitivity and accuracy 





437 Fig.l | 


New saturable-core reactors are an- 
nounced in two types: (1) D-c. control 
circuit, which operates through d-c. coil: 
standard reactors designed for about 50 
to 150 ma. maximum current and a d-c. 
resistance of about 2000 to 4000 ohms 
(5 to 90 watts), designed to work from 
plate circuit of an electron-tube con- 
trol. User should specify maximum d-c. 
coil resistance, maximum direct current 
























are respectively 1/100 and 1/10 of one 
percent and instrument is temperature 
compensated.— Wallace & Tiernan 
Products, Inc., 1 Main Street, Belle- 
ville 9, N. J. 

Mention No. 903 when filling out card. 
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In this department we report each month new devices for measurement, inspection, 
testing, metering and automatic control — in the form of concise technical descriptions. 


FOR FURTHER INFORMATION USE THE POSTAGE-FREE ORDER CARD ON PAGE 863 


Absolute Pressure Record 
and Controllers 
New “Series 500” mechanical-ty 
cording absolute pressure gage j 
to be based on an entirely new prin ip 
involving a pressure-sealed leve) 





so constructed that it is frictionless, 
entirely free from lost motion, and fre: 
of turning moments due to changes ir 
differential pressure across it. This de- 
sign makes possible the recording of ex- 
tremely low absolute pressure ranges 
regular ranges from 0 to 20 mm. mer 
cury up; specials as low as 0 to 6 mm. 
Instrument is rugged for ordinary plant 
conditions; is offered as a recorder, as 
an automatic controller, and for remote 
measurement and automatic control of 
absolute pressure.—The Bristol Com- 
pany, Waterbury 91, Conn. 
Mention No. 904 when filling out card. 





Accelerometer Pick-up 


New “Model 18 Accelerometer” is said 
to allow direct operation of voltage- and 
current-sensitive indicators and record- 
ers to “higher frequency ranges thai 
before possible without complicated 
amplifying equipment.” Standard units 
weigh 2 oz.; special designs, uncased, 
weigh only 5 grams. Pick-ups having 
natural frequencies from 80 to 450 


c.p.s. have a corresponding range of 
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sensitivities from 15 to 0.21 volts per G 
and acceleration ranges from 1 to 70 G. 
Natural frequencies as high as 1700 
¢.p.5. are obtainable. Units are d-c. op- 
erated, and can furnish as much as 400 
microamperes into 1000 ohms imped- 
ance or 20 volts into 1 megohm at full 
range output without amplification. 
—_The Calidyne Co., 751 Main Street, 
Winchester, Mass. 

Mention No. 905 when filling out card. 


Multi-point Liquid-level 
Indicating System 
New “Varec System” of remote-indi- 
cating liquid-level gaging consists of a 
number of transmitters and one central- 
station receiver. Transmitters are avail- 
able in four designs to meet high- or 
low-pressure requirements. All are ex- 





plosion-proof; two have electrical com- 
partment separated from tank compart- 
ment by a solid wall, through which 
tape-sheave rotation is transmitted by 
magnetic coupling. Receivers have two 
dials, calibrated respectively in feet (0- 
54) and inches (0-12) with ‘%-in. gradu- 
ations. System is designed for use on 
110-115-v. 50-60-cy.; has automatic 
compensation for supply-voltage varia- 
tions between 85 and 130; consumes 
about 100 watts; does not require re- 
calibration in event of power failure. 
—Vapor Recovery Systems Co., P.O. 
Box 231, Compton, Calif. 
Mention No. 906 when filling out card. 





Thermostat 


New “Type M” compact quick-make 
and -break thermostat for close temper- 
ature control of appliances and indus- 
trial apparatus employs a_bi-metal 
thermal element of disk construction. 
Close temperature control results from 
electrical independence of bi-metal ele- 
ment. Units are available with a variety 
of terminal arrangements; operate on 
relatively small differentials. Maximum 
operating temperature 600 F. Tempera- 
tures as low as minus 60 C. do not im- 
pair normal operation. Two styles 
available: standard closure for normal 






operation; hermetically sealed for spe- 
cial applications; both precalibrated at 
factory under simulated operating con- 
ditions.—Stevens Mfg. Co., Inc., Mans- 
field, Ohio. 


Mention No. 907 when filling out card. 


Liquid-level Measuring 
and Control System 


New models of “Gagetron’” utilize 
same principle as original model illus- 
trated and described in detail in our Oc- 
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tober 1947 issue, page 930; but are suit- 
able for a wider range of industrial 
process applications including high 
pressures, high temperatures, corrosive 
conditions, viscous materials, various 
catalysts such as bead and powder, in- 
terface control, etc.—Instruments, Inc., 
Wright Bldg., Tulsa, Okla. 


Mention No. 908 when filling out card. 


Air Velocity Meter 
New “Precision Air Meter” has two 
ranges for measuring air velocities: 0 
to 400 and 400 to 6000 fpm.; will meas- 












ure air velocities as low as 5 fpm.; is 
suitable for air conditioning systems, 
process control, meteorology, etc. Oper- 
ation combines hot-wire and thermopile 
principles; eliminates errors due to air 
temperature variations. Output is suit- 
able for remote indication and operat- 
ing a standard strip- or circular-chart 


electrical recording instrument. Illus 
tration shows complete instrument with 
a tee-section pick-up probe. Indicator 
is housed in cast-aluminum case with 
provisions for carrying probe and ex- 
tension cable; operates from 110-volts 
a.c.; comes complete with voltage-reg 
ulated power supply.—Hastings Instru- 
ment Co., Inc., Box 1275, Hampton, Vir- 
ginia, 
Mention No, 909 when filling out card, 


Hydraulic Press Controller 
New “Model No. 140-X Robotron” 
control unit, designed to perform auto 
matic bumping (breathing) operations 
on hydraulic presses, can be set to give 
from 1 to 40 bumps during any one 


cycle of operation as well as to control 
cure time. It is 


over-all wired for use 





with limit switches to regulate extent 
of press opening during bumping opera- 
tions, to close press after a predeter- 
mined time, and to hold press closed 
until next bump. It provides a range of 
21 different cure times for each setting 
of time range switch. Bumps can be tim 
ed to be either alternating or consecu- 
tive. Push buttons provide instant con- 
trol of press operations. Once prede- 
termined cure time and bumping ar- 
rangements are set, press will continue 
through cycle without additional atten- 
tion.—Emmett Machine & Mfg., Inc., 
2249-52 Fourteenth St., S.W., Akron 14, 
Ohio. 
Mention No. 910 when filling out card. 


ry’ 
Thermostat 
New “Type C”  positive-operating 
thermostat for control of low-wattage 
circuits in communications and elec 
tronic equipment, apparatus and appli- 
ances, can be used alone or in conjunc- 
tion with disk type thermostats. It fea- 
tures an electrically independent bi- 
metal strip thermal element said to 
eliminate artificial cycling or “jitters,” 
so that thermostat responds only to 
temperature changes. New units are 
available in a wide variety of terminal 
arrangements and in many operating 
ranges up to a maximum of 600 F. Two 
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basic styles: standard (semi-sealed) ; 
hermetically sealed in a metal enclosure. 
Latter type (pictured at top) is also 
supplied as an alarm thermostat: a 
double unit set to open at both a mini- 
mum and a maximim temperature.— 
Stevens Mfg. Co., Inc., Mansfield, Ohio. 


Mention No. 911 when filling out card. 


Low-range Testing Machine 

New “Model PTE” universal testing 
machine uses hydraulic and pneumatic 
load cells as load-sensitive elements in 


Fig. 1 


weighing system, both operating a Tate- 
Emery indicator. Four standard load 
ranges are provided by hydraulic cell: 
5000-lb., 1000-lb., 200-lb. and 50-lb. 
(Additional 10-ib. and 2-lb. ranges pro- 
vided when specified, by means of an air 
cell.) Tension space may be 3.37 to 
51.44 in. and compression space 0 to 48 
in. Clearance between vertical screws is 
18.25 in. Indicator is housed in a sep- 
arate cabinet of new design, features 
including (1) ample space for special 
accessories for control and indication, 
(2) accessibility to mechanism through 
easily removable rear panels, and (3) 
indirectly-lighted 66-in.-scale indicator 
dial. Load ranges are shifted instantly 


—— 





FR 
Fig. 2 
Vol. 22 
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by solenoid-operated air valves con- 
trolled by a knob on indicator control 
panel. Loading speeds are held constant 
by electronic controls in a 400:1 range of 
0.05 to 20 in. per minute. Accuracy of 
load indications is within 0.5 percent of 
reading, or one scale division, for upper 
three ranges and within 0.75 percent of 
reading, or 1.5 scale divisions, for lower 
three ranges. A recorder may be used 
with new machine; it will plot stress- 
strain curves with 10-in. ordinate for 
one-half and full capacity of any range. 
Machine is designed for automatic re- 
versal and cycling of loads; may be used 
with recorder to plot hysteresis curves 
automatically.—Testing Equipment De- 
partment, The Baldwin Locomotive 
Works, Philadelphia 42, Pa. 


Mention No. 912 when filling out card. 


Low-pressure Diaphragm-motor 
Valves 

New complete line of diaphragm-ac- 

tuated “D-113 Merit” valves for low 

pressure service are available in sizes 


= @ | 


Wee 


from %-in. to 3-in. and for maximum 
pressures of either 300 or 500 psi. They 
can be factory-assembled or readily 
changed in the field for normally-open, 
normally-closed or for three-way opera- 
tion. Exhaust side of three-way valves 
is one pipe size larger than nominal. 
Permanent disk and stem assembly as 
well as seat rings are interchangeable 
among assembly types.—Emmett Ma- 
chine & Mfg. Co., Inc., 2249-52 Four- 
teenth St., S.W., Akron 14, Ohio. 
Mention No. 913 when filling out card. 


om 


Colorimetric Comparato 


New Colorimetric Comparator 
ures pH by use of non-fading 
standards brought into position | 
tating a disk. For sharp definition 
ple is viewed through a 26-mm. 
and a prism brings sample and 
ards into juxtaposition. Standard 
available throughout range of | 
13.6 pH; are also availble for cl 
residual determination. — Instr 
Dep’t., Wallace & Tiernan, 1 Mai 
Beleville, N.J. 

Mention No. 914 when filling out « 


Reversible-polarity Powe: 
Supply 

New “Model 203” 0 to 30-kv. rev. 
ble-polarity d-c. power supply n 
300 microamperes available at 30 k 
supplements fixed-polarity “M 
201” and “202”. By changing two leads, 
high voltage can be made either posit 
or negative with respect to ground. 
put is Variac-controlled; a_ kik 
meter on control panel indicates ou 
voltage, is at ground potential; 
versing switch is used to reverse | 
polarity. Input: 117 volts, 50/60 cy: 
225 va. maximum. Output maximu: 
current 2 milliamperes (determined } 
rectifier rating). Regulation: Interna 


Waveguide Test Equipment 


New series of microwave test com- 
ponents is announced. Illustration 
shows a microwave test set-up which 
operates between 2600 and 3950 Mc. 
Waveguide is AN Type RG-48/U, 1.5 


by 3 by 0.08 in. with UG-53/U flanges. 


Units include, left to right: (1) Co- 
axial-cable-to- waveguide transition 
having voltage-standing-wave ratio less 
than 1.25 from 2700 to 3200 Mc. and a 
connectorless coupling arranged to ac- 


commodate RG-5/U, RG-8/U, or RG 
21/U flexible coax directly, utilizing in- 
ner conductor as probe; (2) variable at- 
tenuator with range from 0.5 db to 10 
db and power rating of 1 watt average, 
1 kw. peak: from 2600 to 3400 Mc., vsw: 
is less than 1.1; (3) standing-wave de 
tector having precision-ground sur- 
faces for continuing accuracy bette: 
than 1 percent; (4) termination which 
exhibits vswr less than 1.05 from 2600 
to 3400 Mc., handles average power of | 
watt, peak of 1 kw.—Varian Associates 
79 Washington St., San Carlos, Calif. 
Mention No. 915 when filling out card. 
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resistance of approximately 8 meg- 
ohms. Size 16 x 16 x 8 in.; weight 35 
ibs. Other features: Choice of momen- 
tary high voltage or continuous high 
voltage by means of pushbuttons. For 
safety purposes, two pushbuttons, well 
separated, must be deliberately pressed 
to energize high voltage continuously. 
Control panel removable for remote op- 
eration. Variac current meter monitors 
high-voltage circuits; on special order, 
a load current meter can be substituted. 
__Beta Electric Corp., 1762 Third Ave., 
New York 29, N. Y. 

Mention No. 916 when filling out card. 


Welding Controller 


New three-phase low-frequency weld- 
ing controller is designed to operate a 
welding transformer so as to draw 
power from a three-phase line and con- 
vert it to a lower-frequency single- 
phase and supply this to the electrodes 
of a resistance welder; reduces kva. de- 
mand for any given number of amperes 
at electrodes. Total power demand is 
spread over all phases of any standard 
three-phase, 60-cycle, 220-, 440- or 550- 





oe 





— 1 











volt primary power source. Weld qual- 
ity is better because wave shape ob- 
tained with three-phase control allows 
for a smooth flow of heat into metal. 
Packaged unit that controls all me- 
chanical and electrical functions of the 
welding machine can be mounted on 
floor or on side of machine.—Westing- 
house Electric Corp., P.O. Box 868, 
Pittsburgh 30, Penna. 
Mention No. 917 when filling out card. 


High-pressure Diaphragm-motor 
Valves 

New complete line of diaphragm-ac- 
tuated two-pressure valves, for a wide 
range of application in high-pressure 
hydraulic service, range in size from 1] 
to 4 inches; can be furnished for opera- 
tion on 3000, 5000, and 10,000 psi. sys- 
tems. Variations of valve assembly pro- 





vide for (1) diaphragm-controlled high- 
pressure inlet, (2) diaphragm-control- 
led slow-travel valve, or (3) diaphragm- 
controlled stop valve, all handled within 
one casting and with minimum pipe 
connections. Feature is interchangeabil- 
ity of seats and disks between main 
valve and check valve assembly.—E™m- 
mett Machine & Mfg., Inc., 2249-52 
Fourteenth St. S.W. Akron 14, Ohio. 


Mention No. 918 when filling out card. 


Automatic Inspector and Classifier for Bearing Races 


New model of “Automatic Pneumatic 
Comparator Gage” measures bore taper 
and all finished dimensions on automo- 
tive roller bearing races simultaneously; 
furnishes a direct reading of taper 
variations as small as 0.00005 in.; 
and sorts pieces within five tolerances; 
speeds up to 1700 pieces per hour. 
Thickness, O.D., large I.D., and small 
I.D. are measured in one operation by 


separate air-gage components. Taper 
measurement is achieved by applying 
air gaging pressures of both large I.D. 
circuit and smal I.D. circuit to a differ- 
ential-pressure transmitter; desired 
taper produces zero differential; devia- 
tions are indicated.—Moore Products 
Co., H and Lycoming Streets, Philadel- 
phia 24, Pa. 
Mention No. 919 when filling out card. 





Electrostatic Sampler for Dust 
and Smoke Measurements 
New Electrostatic Sampler for quan 
titative sampling of airborne dusts, 
fumes, and smokes, is equipped with a 
portable sampling head for easy samp 
ling of atmosphere at various levels. 
High-voltage cable facilitates coiling 
and permits use of an extension cable. 
Retractable stand provides support for 








sampling head when remote operation 
is unnecessary. Specially-designed pow 
er pack is capable of producing 10,000 
to 15,000 volts d.c. Equipment is fur- 
nished in a portable case.—Mine Safety 
Appliance Co., Braddock, Thomas and 
Meade Streets, Pittsburgh 8, Penna. 


Mention No. 920 when filling out card. 


Relaxation Testing Machine 

New 4000-lb.-capacity machine per- 
mits relaxation tests at temperatures up 
to 1800 F. to be carried out automatical 
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ly, including a record of rate of decline 
of load. It automatically relaxes ten- 
sional loads from as high as 40,000 psi. 
permitting strain increments of 210-6 
in. per inch of 6-in. gage length of a 
standard 0.356-in.-diameter specimen. 
Increases in length are measured by an 
extensometer with electric contacts that 
command a servomotor to reduce load 
enough to open contacts again and thus 
maintain a substantially constant strain. 
Accuracy is held to approximately 1 
percent of load or 0.25 percent of capa- 
city. Recorder produces a curve of stress 
vs. time on a flat chart slightly less 
than 10-in. wide.—The Baldwin Locomo- 
tive Works, Philadelphia 42, Penna. 

Mention No. 921 when filling out card. 


Surface Thermometer 
New “Flat-stem Magnetic Thermom- 
eter” is available in 1-in., 2%-in., 3-in. 
and 5-in. dial diameters; stem lengths 





from 3 in. to 42 in.; nine ranges in F. or 
C. graduations; accuracy 1 percent of 
full-scale. Magnets enable operator to 
place thermometer on a flat surface and 
“peel” it off in a moment. Magnetic 
portion can be removed to permit in- 
strument to be screwed into tanks, 
steam lines, ete.—W. C. Dillon & Co., 
Inc., 5410 W. Harrison St., Chicago 44, 
Illinois. 


Mention No. 922 when filling out card. 


Radioactivity-principle Density 
and Thickness Gages 

New “Beta Gauge” represents one of 
the first major industrial uses of Oak 
Ridge isotopes. Its essential compon- 
ents are a source of beta radiation from 
strontium-90 and a radiation detector. 
Sheet material to be measured is inter- 
posed between source and detector and 
a part of radiation is absorbed by sheet 
material in proportion to its weight per 
unit area. “Model SM-2” uses a Brown 
“Electronik” recorder and gage stand- 
ardizes itself automatically every thirty 
minutes. Recorder scale can be cali- 
brated in terms of a plus or minus devi- 
ation from specifications or as an abso- 
lute thickness or weight reading. Intrin- 
sic accuracy of “Beta Gauge” is 0.05% 


. 
SL ill 
—— 
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of sample thickness or 0.03 mg./cm.?, 
whichever is larger. Drift between 
standardizations is within limits of in- 
trinsic accuracy of gage. Batteries re- 
quire renewal no more often than three 
a year, eliminate need for a closely- 
regulated power supply. Maximum sen- 
sitive length of gage is 15 in.; minimum 
sensitive length is % in. A non-record- 
ing industrial “Beta Gauge” and a 
“Laboratory Model Beta Gauge” are al- 
so available.—Tracerlab Inc., 55 Olive 
St., Boston 10, Mass. 

Mention No. 923 when filling out card. 


Laboratory Water Stills 

New “Streamliner” model laboratory 
water stills, said to be “the greatest im- 
provement in water stills in twenty-five 
years,” are constructed in three stream- 
lined offset sections with vapor-tight 
sliding joints. They can be taken apart 
without tools in ten seconds. Among 
features: built-in after-cooler and large- 
diameter vapor flue with new improved 





“Vapor-Maze” multiple baffles and va- 
por scrubber. Operation is continuous 
and automatic. Inlet water is used to 
cool condenser and is thus preheated to 
about 200 F. before entering evapora- 
tor. Electric-,“gas-, and steam-heated 
models are available in capacities from 
1 to 4 gpm.—Precision Scientific Co., 
3737 W. Cortland St., Chicago 47, Ill. 
Mention No. 924 when filling out card. 


Plug-in Amplifiers 
New series of plug-in amplifiers, for 
use in computers and similar service, 
are available in three types, similar ex- 
cept for gain. Units contain three sub- 
miniature tubes: first two used as cas- 








cade amplifiers, third as a cath: 
lower. Input is connected to grid 
first tube. Amplification is subst: 
flat from 20 cps. into supersonic 
After assembly and test, the uw: 
completely compounded to ins 
sistance to humidity and me 
shock. Voltage gains of 10, 1( 
1000 are available and differenti 
different colors for aluminum 
—Walkirt Co., 5808 Marilyn 
Culver City, Calif. 

Mention No. 925 when filling out 


Alarm Silencer 


New “Type ABS Autocon Ala 
lencer” eliminates danger of forg 
to close hand-opened knife swit: 
alarm circuits; may be used wit 
type of circuit that indicates eme: 
conditions: pressure, liquid level, { 
perature, smoke, etc. It is designed { 





provide continuous, complete protectio: 
even though warning sound is stopped 
When emergency condition arises, alarn 
is stopped by pressing button on side of 
case. A glowing red light remains o1 
until trouble is corrected. When circuit 
is clear, the silencer automatically re 
sets itself and light goes out.—Auto 
matic Control Co., 1005 University A 
St. Paul, Minn. 


Mention No. 926 when filling out card 


Ohmmeter 


New “Electronic Resistohmeter”’ is a 
Wheatstone bridge designed for meas 
uring resistance and insulation resist 
ance in both low and extremely hig! 
ranges. Balance indicator is a 6E5 elec 





tron ray tube, but sensitivity of bridg: 
does not suffer and possibility of dam 
age due to large unbalance is elim 
inated. Instrument is guarded inte: 
nally so that humidity leakage across 
bridge components does not affect ope: 
ation or accuracy of bridge. An ex- 
ternal guard circuit guards specimens 
under test so that leakage across paths 
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other than the one under test is re- 
ed to a point in bridge where it has 


turi 
no effect upon test measurement. Ac- 
curacy is independent of power line 


yoltage variations. Range: 1000 ohms 
to 100,000 megohms. Three test volt- 
ages: 10, 100 and 500. Unit operates on 
115-volt 60-cycle, a.c.—Crown Indus- 
trial Products Co., 1335 W. 69th St., 
Chicago, Il. 

Mention No. 927 when filling out card. 





Vacuum-control Switch 











New “Model SM-3 Skanascope Elec- 
: tronic Vacuum Control” embodies num- 
| erous added features requested by cus- 
» tomers and through added field applica- 
§ tion requirements: new model incorpor- 
y ates automatic line voltage regulation 
and a voltmeter to indicate trend while 


iy 





system is activated. It will accommodate 
1, 2, or 3 “Variable Sensing Tubes” of 
different ranges which may be per- 
manently connected to system and any 
of which may be selected by a switch 
on front panel. A switch-over may be 
provided by added timer actuation if a 
fully automatic operation.—Skaneateles 
Mfg. Co., Inc., Dickerson and Clinton 
Streets, Syracuse 2, N.Y. 


Mention No. 928 when filling out card. 








Timers for Hazardous Locations 


New “Microflex Timers” are an- 
nounced for controlling electrically-op- 
erated valves and motors where atmos- 
phere contains explosive mixtures. Cast- 
iron enclosure has a machined metal-to- 





metal seal, making timer suitable for 
ise in Class I Group D and Class II 
Group G hazardous locations. Standard 
lials are 120 seconds, 20 minutes, 120 
minutes, 20 hours and 60 hours.—Eagle 
signal Corp., Moline, Illinois. 

Mention No. 929 when filling out card. 


Weld Energy Comparator 

New weld energy comparator has 
been designed to check weld energy con- 
sistency on applications where high- 
quality welds are a must, as in fabrica- 
tion of high-alloy stainless steel used 
on jet engines. It can be used with any 
of maker’s single-phase spot welding 
controllers; is provided with a sensi- 
tivity adjustment; detects changes in 
line voltage and changes in duration of 
welding current; is recommended for 
weld time ranges of 30 cycles and below. 
—Westinghouse Electric Corp., Box 
868, Pittsburgh 30, Penna. 

Mention No. 930 when filling out card. 


Indicating Snap Gage 
New “Model 1000 Dial Indicator Snap 
Gage” makes it possible for workmen 


accustomed to conventional “Go, No-go”’ 
gages to handle it in the same manner. 
A screw driver makes all size adjust- 
Dial 


ments. indicator has “Cushioned 





Movement,” can be faced in any posi- 
tion for machine or bench use. Contact 
point is spring-mounted and guarded 
from sidewise blows. Spring-loaded 
point also supports weight of hand and 
gage. Upper and lower contacts are 
tungsten carbide tipped. Five sizes cov- 
er all dimensions from 0 to 6 in.—Fed- 
eral Products Corp., 1144 Eddy St., 
Providence 1, R.I. 
Mention No. 931 when filling out card. 


Automatic Ship-position Plotting 
System 

New “Raydist System” is a complete- 

ly automatic plotting board on which a 

small ship with a recording pen at- 


tached moves on a chart or map to 
~ . pe j 
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show position of ship being tracked. 
Operation: a small radio transmitter in 
stalled on the full-size ship sends its 
signal to several receivers on shore. 
These signals are used to pin-point 
ship’s location, Receivers in turn trans 
mit their data to servomechanisms 
which move miniature ship and pen by 
means of flexible steel tapes to repro 
duce course of ship. By watching model 
maneuvering on chart, an observer on 
shore can follow exact course of a ship 
miles away. With plotting board in 
stalled on board ship, it will be possible 
to navigate narrow twisting channels 
under adverse weather conditions 
“Raydist System” is accurate to one 
foot in a mile (0.019 percent). With 
plotting techniques used in normal nav 
igation procedures, errors cannot be 
seen on chart. In recent tests under 
adverse weather conditions, ‘“Raydist 





ve- 


aircraft, 
hicles, small boats and ships. Ranges of 
more than 100 miles have been attained 
at sea, maximum radiated power being 


Systems” have tracked 


only 10 watts. It is anticipated that 
“Raydist Systems” will be used also for 
oil exploration, hydrographic surveys, 
charting of rivers and channels, etc. 
Hastings Instrument Co., Inc., Box 
1275, Hampton, Va. 

Mention No. 932 when filling out card. 


Precision High-speed 
l'achometer 

New tachometric equipment for ac- 
curate measurement of high speeds con 
sists of a high-frequency pulse-genera- 
tor type pick-up, an electronic counting 
circuit, and two speed-indicating units: 
one for on-the-spot readings and the 
other for remote readings. First an 
nounced model measures speeds from 0) 
to 17,000 rpm. Counting circuit is hous 
ed in a 200-lb. cabinet which measures 
about 5 x 2 x 1% ft.; speed indicator 
is housed in a separate cabinet, ap 
proximately 2 x 2 x 1% ft.; electro- 


magnetic tachometer generator weighs 
about 5 lbs. and is approximately 6 x 8 
may be 


x 4 in. 200 ft. of cable used 
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between tachometer generator and con- 
trol cabinet, and another 200 ft. be- 
tween control cabinet and indicating 
units.—General Electric Co., Schenec- 
tady 5, N.Y. 

Mention No. 933 when filling out card. 


Laboratory Dehumidifier 

New Dehumidifier, capable of con- 
trolling moisture in a room of 8,000 cu. 
ft. volume, can eliminate the high hu- 
midity which is corrosive to laboratory 
equipment, objectionable in weighing 
deliquescent materials and enervating 
to laboratory personnel. It consists of 





condensing and evaporating coils with 
motor-driven fan and receptacle for 
condensate, in housing 14 in. in diam- 
eter by 34 in. tall. In very humid condi- 
tions, it will remove 12 to 14 gals. of 
water per 24 hours. Its operation is 
recommended whenever dew-point is 
above 50 F. or dry-bulb reading above 
65 F. Compressor is driven by 0.125-hp. 
motor; and fan which draws air into 
unit has a 0.01-hp. motor.—Fisher Sci- 
entific Co., 717 Forbes Street, Pitts- 
burgh 19, Penna. 
Mention No. 934 when filling out card. 


Adjustable-speed Motor Drive 


New fractional-hp. model of “Mot-O- 
Trol” packaged adjustable speed drive 
provides a wide, stepless range of speed 
control for d-c. motors from a-c. sources. 
It starts motors, brings them up to a 
pre-set speed smoothly and rapidly, per- 
mits change of speed at any time, ap- 
plies dynamic braking for stopping, and 
reverses motors. A feature is that com- 

lete sub-assemblies can be removed 
or easy maintenance. A single dial 
gives finger-tip control of motor 
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throughout its entire speed range. Im- 
proved IR drop compensation provides 
a nearly flat speed-torque characteristic 
over entire speed range of drive. This 
compensating circuit is controlled by 
feedback from armature current.— 
Westinghouse Electric Corp., Box 868, 
Pittsburgh 30, Penna. 
Mention No. 935 when filling out card. 


Yarn Tensiometer 


New yarn tensiometer provides quan- 
titative data on tension conditions in 
textile spinning. Equipment consists of 
a shaft, bolted to frame in place of 
threadboard; an armature strip con- 
nected to shaft; two coils or strain 
gages forming a balanced circuit on 
either side of armature strip; and a 
power supply. Any pressure on yarn 
guides tends to rotate shaft; causing 
armature strip to move away from one 
coil face and nearer to the other, thus 
upsetting balanced circuit. Unbalanced 


7 








current is fed to a G-E photoelectric 
recorder or some other type of recorder 
of suitable sensitivity. Normally, unit is 
used measuring ten ends at once; di- 
viding total by ten determines average 
tension. It can function, however, using 
only one end for gathering data on trav- 
eler or individual spindle performances. 
Ranges of sensitivity are readily ad- 
justable by moving coils closer to or 
farther from armature, or by adjusting 
stiffness of blade.—Special Products 
Div., General Electric Co., Schenectady 
5, N.Y. 
Mention No. 936 when filling out card. 


Magnetic Stirrer 

New “Mag-Mix” magnetic stirring 
device, suitable for wide variety of 
beakers, flasks and other containers, 
operates on same principle as earlier 
models—producing agitation by means 
of induced magnetic force—but is more 
powerful: will stir liquids as viscous 
as S.A.E. 90 (at room temperature). 
Heavy-duty motor has permanent Al- 
nico magnet attached to its shaft. Stir- 
ring bars placed in containers and on 
housing above revolving magnet are 
turned at any speed desired by adjust- 
ing external rheostat. Available stir- 
ring bars are enclosed in glass and in 








avid-resistant plastic which ca 
ployed at temperatures up t 
—Fisher Scientific Co., 717 Fo . 
Pittsburgh 19, Penna. 

Mention No. 937 when filling ou 


Relief Valve 

New “No. 33 Safety Relief Va 
hot water heating boilers confo 
current A.S.M.E. Boiler Code. 
ing characteristics involve: (1 
set pressure of 30 psi. is che 
needle lifts just far enough to di 
water at low rate necessary to take ea) 
of thermal expansion of water; (2) ;; 
for any reason temperature ri 
emergency zone, increased veloc 
on the “hydra-lift” ring, grea 
creasing lifting power and s1 
valve wide open to dissipate |} at 
high rate of 242,900 Btu. per hr. Testing 
lever operates independently of aut, 
matic pressure action so that it 
disturbed by opening of valve in ser 
ice. Set opening pressure 30 psi. Ta, 
pings, Inlet, %-in. I.P.S., outlet | 
I.P.S.—McDonnell & Miller, Inc., \j 
ley Bldg., Chicago 11, Illinois. 

Mention No. 938 when filling out card 





































Engine Analyzer 
New “All-purpose Engine Analyze,” 
is portable version of maker’s airborn 
engine analyzer to be used by ground 







~ 





























crews servicing fleets not equipped wit 
flying model. It is applicable to an) 
engine in airline service, to test stands 
and to fuel research projects. It per- 
mits complete surveys including vibra- 
tion and detonation troubles as well as 
ignition troubles. Weight, 41 lbs. 

Sperry Gyroscope Co., Great Neck, 
N.Y. 

















Mention No. 939 when filling out card. 









Laboratory Hot Plate 

New hot plate has temperature rang 
of 140 to 850 F. (60 C. to 455 C.). Tem 
perature is controlled by an input con- 
troller automatically compensated fo 
line voltage variations. Built-in contro’: 
and supporting table or bench are )1" 
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rom heat damage by 1%” of in- 
gulation underneath heating elements 
and by a8 stem of baffles, louvers, and 
air channels which minimizes area for 
heat conduction and ventilates lower 
section in which controls are housed. 
Control panel is recessed into body. 
Other features include: stainless steel 
body; conductive cast-aluminum top 
: plate; heating elements coiled from 
| nickel-chromium alloy with low ratio 
| of watts to surface area. Two sizes are 
| available: 12 in. x 12 in. and 12 in, x 
| 94 in. and separate units are built for 
| operation on 115 and 230 volts, 50/60 
ey. ac.—Thermo Electric Mfg. Co., 496 
W. Locust Street, Dubuque, Iowa. 
Mention No. 940 when filling out card. 


tected f 





Exposure Meter for 


Polaroid Camera 
New “PR-22” exposure meter design- 
ed at request of Polaroid Corp. for use 
with its “print-a-minute” Land Camera, 
is calibrated in numbers from 1 to 8 
to correspond with settings on Land 





Camera; is not suitable for use with 
conventional cameras unless a conver- 
sion table or special calculator is used. 
It can be used to measure scene bright- 
ness over a range of 12 to 1600 candles 
per square foot. Film speeds are set by 
rotating dial to letter of film being used. 
—Manufactured by General Electric 
Co.; sold by Polaroid Corp. through its 
dealers. 
Mention No. 941 when filling out card. 





Six-inch 16-scale Log-slide 
Slide Rule 
“Model 300” 6-inch duplex type all- 
metal slide rule, bearing regular 10-inch 
log log scale arrangement, incorporates 
features not available before in a 6-inch 
rule: (1) 16-scale arrangement: front: 
LLIi, A-B, T, S, C-D, LL2; back: LL3, 
DF-CF, CIF, CI, C-D, L; (2) Dimen- 
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sionally stable magnesium alloy body, 
tongues and grooves machined to 0.001 
n.; (3) Needle-sharp graduations on 
scales optically-spaced for easy reading, 
computational accuracy comparable 
vith that made on a 10-inch rule; (4) 
ombination of C-D scales on both 
ides, together with folded and reverse 





scales, speeds figuring and avoids going 
“off-scale.” Instruction Manual by Prof. 
M. L. Hartung; and full leather pocket 
case.—Pickett & Eckel, Inc., 5 S. Wa- 
bash, Chicago 3, Ill. 

Mention No. 942 when filling out ecard. 


Gage [lluminators 
New “Solid-Wedge Type Gage Illum- 
inators” give evenly-diffused light over 
entire length of gage glass with no 
glare spots or blinding areas; are made 


370 





in both explosion-proof and standard 
models, and in both single- and double- 
section styles.—Jerguson Gage & Valve 
Co., 80 Fellsway, Somerville 45, Mass. 
Mention No. 943 when filling out card, 


Spectrograph 

New “Spec-Power,” an electric source 
unit for providing current to burn spec- 
trographic samples, provides’ three 
power circuits in a single case, all cir- 
cuits operating from a single control 
panel which includes an oscilloscope, 
ammeters, voltmeters, preburn and total 
exposure timers, and all necessary con- 
trol switches. Circuit designs contribute 
to reproducibility of spectra. Among 
features of each circuit: (1) For high- 
voltage a-c. spark: Self voltage regula- 
tion by means of a tandem gap in series 
with analytical gap; one to ten or more 
capacitor discharges per half-cycle; 
discharge voltage may be varied to meet 
requirements of specimen; high-inten- 
sity spectra. (2) For a-c. arc: 10-kva. 
G-E transformer having output of 1 to 
4.2 amperes at 2400 volts and 1 to 2.1 
amperes at 4800 volts; output current 
continuously variable; arc is self ignit- 


Flame Failure Safeguard 
New “Fireye Flame Failure Safeguard 
[ype F18T-2” provides operating flame 
failure protection for manually-ignited 
oil burners, air heaters, ovens, kilns, 


etc., can be used with programming con 
protect 


trols to automatically-ignited 





oil burner installations. On existing in 
stallations, it may be readily substituted 
for slower-acting devices to give in 
creased flame protection. Control is ap 
proved by all insurance laboratories. 

-Combustion Control Corp., 77 Broad 
way, Cambridge 42, Mass. 

Mention No. 944 when filling out card 


Nitrogen Dioxide Detector 

New portable nitrogen dioxide detec 
tor is said to determine nitrogen diox 
ide concentrations from 1 to 500 p.p.m. 
more conveniently and in a much short 
er period than previously possible. Kit 
contains reagent bottles, sampling 
syringes, color plaques and directions. 
teagents are solutions of sulfanilic acid 
and alphanaphthylamine previously pre 
pared in user’s laboratory. Before mak 
ing a test (in an uncontaminated at 


Source Unit 

ing at 4800 volts. (3) For d-c. are: Full 
wave rectification provides output of 3 
to 30 amperes at 250 volts; heavy-duty 
choke coil in secondary reduces ripple 
to less than 10 percent; all components 
designed to operate at peak capacity 
without excess heating. National 
Spectographic Labs., Inc., 6300 Euclid 
Ave., Cleveland 3, Ohio. 

Mention No. 945 when filling out card 
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in equal amounts in sampling syringes 
In suspected area, a syringe is 
ped and a measured quantity of 
sampled. Ten minutes after cap |} 
















































Accurate recordings of 


replaced and syringe shaken, read 
voltages, pressures, strains can be made by comparing color « 
tion with standard color plaques.—.\/ 
vibrations and countless ; Safety Appliances Co., Bri 
@ Investigate Brush |= Thomas and Meade Sts., Pittshuryh § 


other phenomena Pa 


measuring devices Mention No. 946 when filling out card 


before you buy... Steel-ball Penetrators fo: 
they offer more for Rockwell Hardness Testers 
New steel ball penetrators, design 
Permanent ink on paper your money. . Why for all makes of Rockwell testing ; 


chines, are ground to a precise 1 


recordings by Brush not have a Brush _ "ss, providing smooth, even penetrat 


Oscillographs make their use 


field engineer call? 


almost unlimited 


At no obligation, of 
course. Just call or 


write..today.. you 


Either A.C D.C. si ! ill fi 
ither or signals can will find it worth a 


be measured. Whenever a 
few seconds’ time! 





desired, recordings may be stopped 


for notations on chart-paper. 


333 | 


said to assure unusually accurate rea 
ings. New penetrators are available 
1/16, %, % and %-inch sizes, and art 
used with Rockwell scales B, E, F, G, H, 
K, L, M, P, R, S, V, 15-T, 30-T and 45-1 
—Clark Instrument Co., Ine., 1020 
Ford Road, Dearborn, Mich. 

Mention No. 947 when filling out ecard 


Leak Detector 

New “American Vacuum Seam Test 
er” for quickly locating leaks in pipes 
tanks or other storage vessels 
portable unit which effects savings 
obviating need of taking old equi 
ment out of service. In construction of 
new tanks and storage vessels, it dé 
tects even pin-point leaks. Tester ope: 








THE a 4 —-H4OS Perkins Avenue + Cleveland 14, Ohio, WSR 
DEVELOPMENT CO. _ WADUSTRIAL INSTRUMENTS DIV. «CRYSTAL DIVISION Us 


Conadian Representatives: A. C. Wickman, (Canada) Ltd., P.O. Box 9, Station N, Toronto 14 
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. ates on vacuum principle. Seams are 
covered With soap suds; inspection box, 
with clear glass top and soft rubber 


base, is laid over seam; vacuum created it 
within inspection box draws air through 
any leaks, causing soap bubbles to form 
and be seen through glass top. Testers 
are available in a wide variety of sizes 


and shapes for inside corners, outside 
corners, circumferential seams and 
straight seams._—A merican Pipe & Steel 


Corp. 2201 West Commonwealth Ave., / 
Alhambra, Calif. aS k 
Mention No. 948 when filling out card. ° : , 


Hydro-pneumatic Tank /0 00 
Calculator /0 0 / 


New “Autocon Hydro - pneumatic 
Tank Calculator” gives accurate deter- 















mination of best high water level in “Contour Analyzer” 
pressure tanks under all operating con- consisting of pickup 
head, BL-309 Ampli- 

ER NE Ta at fier and Brush Direct- 





Inking Oscillograph. 





9S oT ge neha 


Wyte Pucumatti 
rank cartel Aaron 


eee wegamen 8 eS 





ee soe as te MEP OT 
Cine oP te ote 





ditions; is based on the Boyle’s Law; 
instantly tells best air-water ratio, most 
efficient pressure differential, amount 
withdrawn on any pressure drop, and 
resultant reserve or residual. Size, 4 in. 
x 9 in.—Automatic Control Co., 1005 
University Ave., St. Paul 4, Minn. 
Mention No. 949 when filling out card. 


: es SPECIFICATIONS 

Aircraft Control Amplifier 
New “Type 141 Microsen Control Displacements measurable. ..... . 10 to 10,000 microinches 
Amplifier,” designed to meet stringent 
aircraft ambient conditions, includes 
highly-sensitive electromechanical ‘“Mi- 
crosen” d-c. amplifier as an input cir- 
cuit and a power output stage to drive 
a two-phase 400-cycle servomotor. De- 


Frequency Response (overall) Essentially uniform DC to 100 cps 
Feeler Arm Travel.............. .015” approximately 
Pooler Arti TOO 3 ue. ins cet te we ee es ee 
a 
Amplifier Dimensions .. Length 1714”, Width 11”, Height 7,” 


Amplifier Power Requirements ............. 100 watts 


The “Contour Analyzer” is an instrument designed to record small 


displacements from a given reference point or line. Its sensitivity 





is such that movements as small as 10 microinches can be readily 
pending upon requirements of control recorded and measured on the chart of the Brush Direct Inking 
problem, either derivative or integral 
stabilizing signals may readily be intro- 
duced. Low-level error detecting devices involving small displacements, static or dynamic. Typical uses are 
such as thermocouples, strain-gage 
bridges and photocells make excellent as a recording micrometer, vibration recorder, pressure and force 
input devices because of high sensitiv- 
ity and stability of “Microsen” input | 
stage. Shock mounted structure is her- 
metically sealed and pressurized.—Man- 
ning, Maxwell & Moore; Inc., Bridge- 
port, Conn. 
Mention No. 950 when filling out card. 


Oscillograph. It can be used in a great number of applications 


recorder, etc. In particular, the instrument lends itself well to the 


, | ; \ 
measurement of errors in the contour of irregularly shaped sections. 


Write or call 





ao. Spring chapel ik THE So 3405 Perkins Avenue » Cleveland 14, Ohio, U.S. A. 
diene bleh production inspection Vids MAGNETIC RECORDING DIVISION » ACOUSTIC PRODUCTS DIVISION 
and testing of any type of small spring DEVELOPMENT CO. INDUSTRIAL INSTRUMENTS DIVISION © CRYSTAL DIVISION 
(coil, flat, special design, or spring as- : ; 
sembly) within limits of 12-in. length Canadian Representative: A.C. Wickman, (Canada) Ltd., P.O. Box 9, Station N, Toronto 14 
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Speedy . ficcurate 


RESISTANCE 
MEASUREMENTS 


' 





+ o+ with the Rubicon 
PORTABLE KELVIN BRIDGE 


For work at very low resistance 
levels this instrument is the 
counterpart of the Wheatstone 
bridge shown above. 


e Range: 0.0001 to 10.1 ohms 

e Limit of error: 0.25% 

e Built-in battery and high sen- 
sitivity “Pointerlite” galvanom- 
eter 

e Provision for external battery 
and galvanometer when re- 
quired 

e@ Sturdy and convenient in op- 
eration 


















iGHT GALVANOMETER 
riod 
0.0006 HA per mm. 
tical system 
rements 


SPOTL 
e Sturdy, short pe 
j to 
e Sensitive (up tO 
tion OP 

ylti le-reflec 
: sw il or deflection measu 





. ++ with the Rubicon 
PORTABLE 


This convenient instrument combines 
instant portability with high accuracy 
and is widely used in laboratory, 
plant and field. Built for dependable 


service under hard usage. 





Wheatstone and Kelvin bridges in a variety of models, 
together with other resistance méasuring instruments, 
are fully described in Bulletin 100 available on request. 









Described in Bulletin 320 






1 


WHEATSTONE BRIDGE 


e@ Wide range: 1 ohm to 10 megohms 

@ Limit of error: 0.1% 

e Built-in battery and galvanometer 

e Provision for external battery and 
galvanometer when required 

e Available with Murray and Varley 
loop circuits 


e Compact and rugged 


OTHER RUBICON 
INSTRUMENTS 


Resistance Standards + Mueller 
Bridges * Precision Potentiometers 
¢ Evelyn Photoelectric Colorimeter 
for chemical analysis * Automatic 
Recording Photometric Analyzers 
for NO and H.S * Magnetic Per- 
meometers * Magnetic Hardness 
Testers * Shorted-Turn Coil Testers 
* Other equipment involving pre- 
cise measurement of electrical 
quantities. 





RUBICON COMPANY 


Electrical Instrument Makers 
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3755 Ridge Ave. * Philadelphia 32, Pa. 









5-lb. 


load; is 
changes of less than 50 milligrams and 


and sensitive to load 
has a weighing accuracy within 0.1 
percent; indicates whether or not spring 
is within design tolerance limits. Ve; 
nier adjustments of compression and 
extension heads enable fast determina 
tion of compressed or extended lengths 
of springs for a given load to ().00) 
inch.—The Baldwin Locomotive Works 
Philadelphia 42, Penna. 


Photoelectric Colorimeter 
New “Model 8 Photoelectric Colori 
meter” is a filter colorimeter in which 
have been incorporated many features 
of maker’s diffraction-grating spectro 
including: 


photometers, (1) taut-sus 





pension galvanometer; (2) dual capa 
bility of direct-deflection reading, fo: 
speed, and potentiometric balance fo: 
precision; (3) removable and _ inter 
changeable scale panels; (4) wide choice 
of cuvettes; (5) set of carefully-selected 
and_ rigidly-mounted optical filters 
—Coleman Instruments, Inc., 318 Madi 
son St., Maywood, Ill. 
Mention No. 952 when filling out card 


Three-way Solenoid Valves 
New “Series M-3” line of three-way 
bronze body solenoid valves are design- 
ed for use with petroleum oils, kero- 














rae er -—* ee OF 


—_’ —w A ol rr rer | 














sene, gasoline, water, air and inert 
gases With operating pressures from 20 
to 150 psi. Normally-open, normally- 
closed, and directional - flow - control 
tyes are available with full %%-in. ori- 
fice and %-in. or %-in. N.P.T. ports. 
Soft synthetic inserts prevent leakage. 
A spring-loaded pilot insures positive 
closing with valve mounted in any posi- 
tion. All valves may be used for con- 
tinuous or intermittent duty; have been 
operated up to 300 cycles per minute on 


STANDARD RELAYS 


.++thousands of available types, elec- 





trically and mechanically adapted for 





















































air. New valves are 5% in. high, weigh every-day relay applications. 
approx. 3% lbs. Maximum power con- : 
sumption is 10 watts.—Skinner Electric 4 f 
Valve Div., Skinner Chuck Co., Nor- © i 
walk, Conn. Le 
Mention No. 953 when filling out card. A SPECIAL RELAYS hy 
. o, Pressure Gage fe li | 
rams and New 3%-in. unit, added to maker’s | ~ - +. types that have never been made 
ithin 0.) “Helicoid Gage” line, has steel Bourdon before—for jobs that have never 
ot spring tube, is particularly suitable for am- | ~ been done before. 
‘its. Ve; monia ice machines, pumps, compres- | 
310n and Me 
tern ina- bes ! 
l lengths é 
to 0.001 
e Works. 
it card, be 
j 
pter | 
Colori [ 
in which i 
features | ] 
spectro t 
aut-sus ; 
Fes 
Pel 
A we 14 
sors, and hydraulic presses up to 10,000 ©) ©) af 
psi. Same features as maker’s larger la lals Ras by 
gages: “Helicoid Movement,” stainless 4 ae 
steel bearings, Korex steel Bourdon i 
tubes, fused joints, and external point- ae 
er adjuster..—Helicoid Gage Div., Am. By} 
Chain & Cable Co., Inc., Bridgeport 2, 4 
Conn. 
Mention No. 954 when filling out card. 
Photoelectric Counters 
New “Photoelectric Counter Set P-1,” , 
said to be “used in every industry,” con- pen ee ee f 
sists of photoelectric control, light Ss specia istsinre ay esign and manu- 
| ‘ae BAF facture, Struthers-Dunn has ranged from q 
, turning out 20,000 “production relays” 
a 5 ™ a week to devoting a year for the develop- ; 
ice for ment of a single highly-specialized type. 
inter- z : 
choice Twenty-seven years of experience in Write for Catalog 
P Sh fe or rite Jo Ake i 
a designing and building thousands of dif-  "G''g quick, 
Madi. ferent relay types—for as many different andy a to = 
‘ cA eae Sey peste 2 : : : most widely usec 
o Ee applications—is available to help solve cy, ppers-Dunn j 
— ao your relay problems. relay types. 
y7es & 4 
2e-Way Ee 4 le 
lesign- j tie4 
kero- F 4 -— 
os , bed 
a AS te i 
A aia cain ibaa Je * 4 
3 ‘ j 
source, and one or more electric count- 
ers (containing counter face and reset 
knob) which may be placed at any con- 
venient location. No wiring is neces- STRUTHERS-DUNN, INC., 150 N. 13th Street, Philadelphia 7, Pa. 
sary: i i 
ps MUN ihsk dts any standard light. ATLANTA @ BALTIMORE @ BOSTON @ BUFFALO @ CHARLOTTE @ CHICAGO e CINCINNATI 
197 ing outlet; light source and electric CLEVELAND @ DALLAS @ DENVER @ DETROIT e INDIANAPOLIS @ KANSAS CITY # LOS ANGELES oA 










MINNEAPOLIS @ MONTREAL @ NEW ORLEANS @e NEW YORK @ PHILADELPHIA @ PITTSBURGH pee / 


counter have cables and plugs for plug- 
i ST. LOUIS @ SAN FRANCISCO SEATTLE e SYRACUSE « TORONTO 


in connection to control; entire equip- 
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ment, therefore, can be installed quick- 
ly without help of electrician. Speed of 
operation: up to 600 counts per minute. 
Range: 6 feet between photoelectric 
units and light source. (Special light 
sources available for longer range.)— 
Photoswitch Inc., 77 Broadway, Cam- 
bridge 42, Mass. 
Mention No. 955 when filling out card. 


Pressure-regulator Valve 
New pressure regulator valve for 
water and fuel systems reduces pres- 
sures of as high as 100 psi. to any con- 
stant lower Valve compen- 


pressure. 





sates for variations in liquid fuel or 
water consumption by holding outlet 
pressure within narrow limits. Owing 
to its pressure-reducing action, valve 
operates under conditions of variable 
inlet pressure by throttling passage of 
flow in feed line. For aircraft, valve is 
designed as a balanced valve with turbo 
supercharger connection which balances 
valve pressure with air induction sys- 
tem of engine for operation from sea 
level to 40,000 feet. Weighs 1542 oz. in 
%-inch port size. Parts replaceable 
without removing valve from system.— 
Romec Div., Lear, Inc., Elyria, Ohio. 
Mention No. 956 when filling out card. 


X-ray Dosimeter 

New “Integron IV” for x-ray dosage 
neasurement is particularly designed 
for flexibility of operation. Scale is 
calibrated from 0 to 500 roentgens and 
requires only one control knob on panel. 
Floor pedestal is portable, easily adjust- 
ed for positioning chamber tube, is 
streamlined and light in construction. 
Provision has been made to dispense 
with base pedestal and mount chamber 
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tube conveniently on newer types of 
therapy equipment. Instrument incor- 
porates new electronic principles which 
eliminate rotating or moving compon- 
ents. It solves insidious problem of leak- 
age caused by dirt, lint, or humidity; 
ionization chamber tube is hermetically 
sealed.—The Victoreen Instrument Co., 
5806 Hough Ave., Cleveland 3, Ohio. 
Mention No. 957 when filling out card. 


Radioactivity Sealer and 
Ratemeter 

New “Raychronometer” is a combina- 
tion automatic scaling instrument and 
counting ratemeter for precise measure- 
ment of radioactivity with Geiger tubes. 
It contains a scale of 10,000 for collect- 
ing a predetermined number of counts; 
a regulated Geiger tube voltage supply 
variable from 500 to 2500 volts; a syn- 


—_—_ 





chronous-motor-driven computer to 
solve count/time ratio; Geiger tube fus- 
ing circuits as protection against con- 
tinuous discharge; and an integrating 
type of counting ratemeter. Geiger tube 
voltage supply may also be operated as 
a pulse - amplitude - regulated system 
which regulates against changes in 
threshold voltage of tube. Temperature 
effects are thus minimized as variables 
in counting procedure. — Radioactive 
Products, Inc., 8201 E. Woodbridge St., 
Detroit 7, Mich. 
Mention No, 958 when filling out card. 


Three-inch Oscillograph Tube 

New “3KP11” 3-inch oscillograph 
tube is intended particularly for photo- 
graphic recording of electrical phenom- 
ena. Blue radiation of fluorescent screen 
is highly actinic and has sufficiently 
short persistence for moving-film re- 





376 


cording without blurring except where 
film moves at high speed. Tube is suit- 
able for visual observation of phenom- 
ena because it utilizes an improved 
phosphor having unusually high bright- 
ness for a blue screen. It is interchange- 
able with and like “3KP1” except for its 
screen characteristics. It has electro- 
static focus, electrostatic deflection, 
high deflection sensitivity, and a “zero 
current to Ist anode” gun. Spot can be 
sharply focused both at center and at 
edges, remains sharp when beam cur- 
rent is varied over a wide range.—Tube 
Dep’t., Radio Corporation of America, 
Harrison, N.J. 
Mention No. 959 when filling out card. 


R-f. Power Supply 

New completely enclosed 30 
power supply is suitable for ins 
breakdown tests, dust precip 
electrostatic painting, and pr 
television. Power up to 500 n 
























peres may be drawn with good regulg 
tion. Unit is said to feature unusua 
stability. It includes low-voltage d- 
supply. Voltage is variable from 15 ky 
to 30 kv. through a control on front 
panel.—Spellman Television Co., Inc 
130 W. 24th St., New York 11, N.Y. 

Mention No. 960 when filling out card 


Range Extending Device for 
Portable Kilovoltmeters 


New method of extending range 
maker’s portable kilovoltmeters does 
not require internal changes. By means 
of a machined fitting which attaches 





t 


to highest-range binding post, from one 
to six “No. 505 Corona Protected Re 
sistors” can be added to increase range 
of instrument as required. Each re- 
sistor weighs a little over two pounds. 
Complete resistor sets are supplied in a 
carrying case on special order.—Shall- 
cross Mfg. Co., Collingdale, Penna. 

Mention No. 961 when filling out card 





2-!b. Radiation Detector 

New “Sniffer” is described as “an 
extra-convenient Geiger counter that a!- 
lows every fisherman, camper, or vaca- 
tioner to get in on the hunt for uran 
ium.” It weighs two pounds and is the 
size of a folding camera. It is claimed 
to “obtain up to 1200 volts from only 


ly 
30- 
’ ins 
ecip 
pr 
mi 





lage d-c 


m 15 ky. 


on front 
/0., Ine. 


it card 


eC for 
=Ts 
ange of 
rs does 
VY means 
attaches 


m one 
d Re- 
range 
h re- 
yunds. 
dina 
Shall- 


ard. 


“an 
at al- 
Vaci- 
iran 
s the 
imed 
only 

















Erie St., Chicago 10, Illinois. 
Mention No. 962 when filling out card. 
Electrical Indicating Instruments 
New line of 24-inch panel instru- 
ments comprises Types “DW-71” (di- 


rect current), “DW-72” (thermocouple), | 


“DW-73” rectifier), and ‘“AW-72” 
’ 
(iron-vane), feature stylized cases, ta- 





pered pointers, and scales with large, 
easy-to-read numerals. They are avail- 
able in either round or square cases in 


housed in dust-proof and moisture-re- 
sisting molded Textolite cases; the in- 


' all preferred ratings. Instruments are | 


struments are accurate within plus or | 
minus 2 percent.—Meter and Instru- | 


ment Div., General Electric Co., West 
Lynn 3, Mass. 
Mention No. 963 when filling out card. 


D-c. Power Supply 
CORRECTION.—Output of “Model 
245” (Kepco Labs.) described in our 
July issue, page 602, is 200 to 450 volts 
at 0 to 200 milliamperes. 


Standard Potential Source 
New “Model 23 Galivolter” is a lab- 
oratory standard source of potential for 
use in calibration of amplifiers, indi- 
cating and recording systems, trans- 


former gains, etc., from d.c. to 100,000 | 
¢.p.s., When powered by a suitable bat- | 


tery or oscillator. Potentials ranging 












Did you know that Kester makes over 
100,000 sizes and types of flux-core solder? 


. SS S 


s) ee & 


IN IND ES 






For over fifty years Kester has been con- 
cerned with producing solder for every 
phase of industrial work. Take advantage 
of this experience by consulting Kester’s e 
Technical Department on all soldering prob- 
lems. There is no obligation. 






FREE—Technical Solder Manual Available on Request , 


Send for Kester's new solder manual, 
“SOLDER and Soldering Technique.” 


KESTER SOLDER COMPANY KESTER 


4201 Wrightwood Avenue «+ Chicago 39, Illinois SOLDER 


Factories also at 





Newark, New Jersey * Brantford, Canada 
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FarrtSeal is the valve that’s winning new friends in the Petzo- 


chemical industries, because FARRISEAL is the only Safety-Relief 
Valve protected from corrosion by stainless steel armor.* That's why 
the FARRISEAL is safe—sure to open at the set pressure, even under 
corrosive conditions which make ordinary valves dangerous. 

The FARRISEAL Bellows effectively isolates and fully protects the 
heart of this popular valve from the action of acids, caustics and other 
corrosive materials. It makes possible substantial savings in operating, 
maintenance and replacement costs. 

Minimizing back pressure surge effects makes possible tremendous 
savings through the use of smaller down-stream piping and collecting 
systems. 

Proof of dependability of the FARRISEAL Bellows-Protected Valve 
is amply provided by hundreds of successful installations, including 
some of the largest and most important refineries and chemical plants. 

Detailed data available on request—without obligation. 


FARRIS ENGINEERING CORP., 436 COMMERCIAL AVE., PALISADES PARK, N. J. 







*Also available in rubber or Neoprene for 
special applications. 


@ 5914 
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from 1 microvolt to 1 volt ar: 
able by direct-reading of a cont 
variable dial in five ranges con) 
overlapped for maximum pre: 
setting required voltage. Sinc. 
is obtained from a circuit w} 
pedance varies from 1 ohm to 1( 
instrument is useful in calibra‘ 
cuits having a low input im 
Instrument’s high range may ‘¢ j, 
creased by plugging in stand qd ,, 
sistors.—The Calidyne Co., 75 Maj, 
St., Winchester, Mass. 
Mention No. 964 when filling ou: 








TV-FM Sweep Generat«r 
New “Model 3434” Sweep Generato; 
is said to provide a complete <ervi« 
laboratory for TV and FM servicing 
and other electronic requirements. (o, 
tinuous ranges to 240 Mc. cover TV 


carrier and i-f. frequencies. There ar 
no gaps in frequency. Continuous tuning 
is provided over all TV and FM bands 
Sweep width: 0-12 Me. (continuous); 
variable). Two built-in markers can b 
used simultaneously: 19.5-40 Mc. mark 
er frequency for i.f.; 57-240 Mc. for rf 
and oscillator. Marker has both pip and 
absorption dip control.—The Triplett 
Electrical Instrument Co., Bluffton 
Ohio. 
Mention No. 965 when filling out card. 





Wide-range Oscillator 
New “Model M” oscillator, developed 
to meet exacting demands of geophysi- 
cal research laboratories, features « 
unique circuit which has no lower limit 
to its possible frequency of oscillatior 
Other features: (1) Extremely low dis 





395 


tortion; (2) extremely high calibratio: 
accuracy; (3) power frequency com- 
parator; (4) fixed frequency crysta 
plug-in units; (5) unusually wide fre 
quency range; (6) unusually high out- 
put; (7) regulated power supply; (8) 
higher quality components than ar 
found on production type oscillators: 
(9) custom manufacture and testing. 
—Southwestern Industrial Electronic 
Co., P.O. Box 13058, Houston 19, Texas. 
Mention No. 966 when filling out card 


















vf Universal Impedance Bridge | How SPEED helped catch ““bugs’’ 
ER par : : ” : 7eni | * 
ree ait fipnee, BHMES!, eht welght, is said to | in the lacquer 


pa itp t ‘vide unusually high accuracy by util- . | 











oul card 
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f a 0.1% precision decade with a coax- | 
y-mounted single-turn rheostat for | 
terpolation within decade steps. Meas- 

ment ranges: resistance: 1 milliohm Final finish on pianos mysteriously going 





— 


‘ 


‘sour.”’ Production halted. Lab needed 


1 megohm; capacitance: 1 micro- | X-ray diffraction camera to identify impurity. At 9 a.M., 10-lb. camera Air Express- 
ierofarad to 100 microfarads,; induc- | ed from 1100 miles away, delivered by 4 P.M. same day. Cost, only $3.58. Company 
nce: 1 microhenry to 100 henries; | yses Air Express as routine method to get supplies fast, keep inventory low. 


rage factor (Q=X/R) 0.02 to 1000; 
sipation factor (D=R/X) 0.002 to 1. 
Brown Electro-Measurement Corp., 
25-37 S.E. Hawthorne Blvd., Portland 
5, Oregon. | 
Mention No. 967 when filling out card. 





There are 
us tuning 


'M bands 


Sweeping Oscillator 
New “Calibrated Mega-Sweep” makes 








tinuously [Bit possible to tune with single knob 

rs can be ver entire frequency range, approx. 50 | 

Ac. mark- | 

c. for rf. 

h pip and 

Triplett a 7 

Bluffton, That low $3.58 figure was total cost Seheduled Airlines carry Air Express 
for Air Express and included door-to- on every flight. Speeds up to 5 miles a 

ut card, door service. That makes the world’s minute! Direct by air to 1300 cities; 
fastest shipping method exceptionally air-rail for 22,000 off-airline offices. 
convenient, complete, and easy to use. Serves many foreign countries, too. 

or 

leveloped FACTS on low Air Express rates 

reophysi- — — Sern an 


Package of blueprints (4 Ibs.) goes 800 miles for $1.54. 


; ‘ ‘ Special tools (21 lbs.) go 600 miles for $3.87. 
ee to 1000 Mc. Tuning is accomplished (Every kind of business finds Air Express pays.) 


thout re-peaking klystron beat fre- 


atures a 
wer limit 
cillation. 


low dis- Only Air Express gives you all these advantages: Special pick-up 


uency oscillators. Dial indicates center , s you oll 

< oo age and delivery at no extra cost. You get a receipt for every shipment and 
requency of sweep to within siemenctrago delivery is proved by signature of phe en i, Rell responsi- 
f sweep width. Improved instrument 1S bility. Assured protection, too—valuation coverage up to $50 
uilt to same specifications as “Mega- without extra charge. Practically no limitation on size or weight. 
weep.”—Kay Electric Co., Pine Brook, | For fast shipping action, phone Air Express Division, Railway 
Express Agency. And specify ‘“‘Air Express delivery” on orders 


ZSS 


GETS THERE FIRST 








Mention No. 968 when filling out card. 


Radio Transmission SPL VW 


Measuring Set 
New “Type 11A” moderate-priced 
ransmission measuring set, said to in- 
orporate many features employed in 
any expensive models, may be used to | 


















Rates include pick-up and delivery door 
to door in all principal towns and cities 


— oa 
» some. 


AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES oF THE U.S. 
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DIAPHRAGM 


SEALS 
PROTECT 


PRESSURE 


PIPE MOUNTING ' to 1 ¥2 
NPT connection—plain and 
cleanout type. 

FLANGE TYPE for any size 
pipe flange connection 


AVAILABLE in any machin- 
able metal or material 


STOCKED in common sizes 
and several materials 


FACILITIES—gage stock 
and instrument calibration 
to “% of 1%. 


Write for Data Sheets 





MANSFIELD & GREEN 


- 
owe 


CLEVELAND 14 


Avenue 
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make all the precise measurements re- 
quired by the FCC. It is designed for 
specific use in checking frequency re- 
sponse, impedance-matching character- 
istics and gain and loss measurements. 
Accuracy: 1 percent; frequency range: 
20-20,000 cps.; attenuation range: meas- 
urements can be made to 111 db in 
steps of 0.1 db.—Daven Co., 191 Central 
Ave., Newark, N.J. 
Mention No. 969 when filling out card. 


Ultrasonic Analyzer 
New “Model SB-7 Panoramic Ultra- 
sonic Analyzer,” said to “revolutionize 
the technique of ultrasonic spectrum an- 
alysis,” is an electronically-tuned re- 
ceiver in which output is applied to a 
cathode-ray tube oscilloscope. As instru- 





x 393 


ment scans through, a series of corre- 
sponding vertical deflections appear as 
inverted Vs on ’scope screen. By syn- 
chronizing timing with horizontal sweep 
of ’scope, horizontal location of each 
deflection indicates frequency of its cor- 
responding signal, making it possible 
to observe and study many signals at 
one time.—-Panoramic Radio Products, 
Inc., 10 South Second Avenue, Mount 
Vernon, N.Y. 
Mention No. 970 when filling out card. 





Instrument Fuse Holder 
New in-the-line fuse holder utilizes 
principle of a tube socket contact of 


| proper diameter. Positive contact is as- 


sured by attaching wire lead to socket- 
type contact by a solderless crimp con- 
nection. Considerable savings in assem- 








bly time are made possible. After three 
insertions of a 0.253-in. (plus or minus 
0.0005) diameter pin, maximum volt- 
age drop is five millivolts at 20 amperes 
when measured with a 0.247-in. (plus or 
minus 0.0005) silver-plated copper pin. 
Strong molded cap locks securely and 
unlocks easily. — Hugh H. Eby, Inc., 
4712 Stenton Avenue, Philadelphia, 
Penna. 
Mention No. 971 when filling out card. 


Sweep Generator 

New “Type ST-4A” electronic sweep 
generator, using a variable-permeabil- 
ity type sweep and having no moving 
components, is designed for use in lab- 
oratories, for production testing and 
maintenance of TV equipment. Its fre- 
quency is continuously variable from 4 


| to 110 Me. and from 170 to 220 Me. 






















with a linear sweep width 
ke. to greater than 15 Mc. At 
is continuously variable from mixjmy, 
output down to 20 microvolts. | ca; 
is low: stray fields of less than 1\) mie, 
volts induced in a 2-inch loop six inehe 
from the case in any direction. 
ty Division, General Electric Co., jp, 
tronics Park, Syracuse, N.Y. 
Mention No. 972 when filling ov) card 





Phonograph Disk Noise Veter 
New “Model 140 Disc-Noise Meter. 


first commercially available device f, 
checking noise level of lacquer disk 
and test pressings, consists of high-gai) 
monitor 


preamplifier, amplifier, ne 





38! 


logarithmic circuit, and VTVM. Owing 
to use of new inherently logarithmic 
material, meter is overload-proof an 
has scale completely linear in db. Use 
of electrically-suppressed zero enables 
spreading scale to 20 db. Meter spec 
same as that of standard VU meter. 
Frequency response conforms to NAB 
standard noise test characteristic— 
Audio Instrument Co., 1947 Broadway, 
New York 238, N.Y. 
Mention No. 973 when filling out card 


UHF Analyzer 

New “UHF Megalyzer” is a 
fication of maker’s “VHF Megalyze” 
incorporating a coaxial-type wide-band 
mixer to obtain an improvement in per 
formance and sensitivity. Frequency 
band is now 30 to 500 Me. to specifica- 
tions mentioned below. (To slightly less 
rigid specifications, instrument can % 
used to 1000 Mc.). Sensitivity is suc 
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t signals down to 100 microvolts may 
easily seen on ‘scope. Equivalent in- 
t noise is approx. 20 microvolts and 
squency response 1s within 4 db. Sig- 
js may be studied within a 30 Mc. 
nge on scope at one time. Harmonic 
lectors may be adjusted and r-f. signal 
ibvel measured by comparing with out- 
mt of a standard signal generator. 
Kay Electric Co., Pine Brook, N.J. 
) Mention No. 974 when filling out card. 








Selenium Rectifiers for 


h * 
Atte nuat; Battery Charging 7 
MP) Aximupfil’ New selenium dry-disk rectifiers for 
Its. | cakaofilmttery-charging applications can be 
an |!) microfliied for trickle, taper, quick or any 
P S1X inche er type of charge; are especially 
ic Co.. Ele, 

Z Oui card 


se Meter 
Meter. 
» device f, 
equer disk 
f high-gail 
lifier, ne 


ise 





hited for unattended service since there 
no possibility of battery discharging 
h event of a power failure. Individual 
selenium cell sizes range from 1.25 x 
25 in, to 6.25 x 7.25 in. A special pro- 
ctive coating is applied for seashore 
stallations or wherever salt spray, 
igh humidity, tropical climates and 
orrosive fumes are encountered.—In- 
rnational Rectifier Corp., 6809 So. Vic- 
a Ave., Los Angeles 43, Calif. 


Mention No. 975 when filling out card. 


Midget Antenna Relay 


New Midget 300-ohm transmit-receive 
elay has silicone glass material for in- 
lation on armature and stationary 





38! 


™. Owing 
ogarithmic 
proof and 
in db. Us 
ro enable 
eter speec 
JU meter. 
s to NAB 
‘teristic — 
Broadway, 


out card 


; a mod 


legalyzer” 





wide-band fontact assemblies. Capacity up to 500 
nt in per- Watts r-f. (measured on input). A-c. 
“requeny foils available up to 220 volts; d-c. coils 
specifica- ip to 110 volts—Advance Electric & 


ghtly less 
nt can be 
Vy 1s such 


. 


elay Co., 1260 West 2nd St., Los An- 
eles 26, Calif. 


Mention No. 976 when filling out card. 


a 


Instrument Motor 


New “Type RSG” d-c. motor is of 
ermanent-magnet rotor type in which 
fixed coil supplies magnetic flux to 
eld structure. Periodic reversal of field 
Bux is attained by means of a single 
yntaetor on rotor shaft. Good starting 
que results from eccentric magnetic 
ip employed and this motor, unlike 
ost other permanent-magnet types, 
ll not start in reverse if opposite po- 
pity is applied. Nominal rotor speed, 











ht 
425 


2500 rpm. at rated voltage. Gear re- 
duction gives nominal l-rpm. output; 


other ratios on special order, Voltage, 


3 or 6 volts d.c.; others on special order. 
Current flow at nominal speed is a few 
milliamperes.—Brailsford & Co., 
Milton Point, Rye, N. Y. 


Mention No. 977 when filling out card. 


Power Relay 
New “Type DO” power relay is avail- 
able in contact combinations up to 4- 
pole, double-throw. Relay terminals and 


contact arms are mounted on molded 
phenolic panels. Coil is of cellulose 
acetate sealed construction. Hence, 





maximum resistance to humidity and 
moisture. Contact rating is nominally 
10 amps at 115 volts a.c. non-inductive, 
or 10 amps at 32 volts d.c. non-induc- 
tive. Coils are available for continuous 
duty for operation up to 230 volts a.c. 
at 60 cycles, or 115 volts d.c.—American 
Relay & Controls, Inc., 4925 West 
Flournoy Street, Chicago 44, Illinois. 
Mention No. 978 when filling out card. 


Aircraft Type Relay 

New “AN-3352-1” relay is a d-p.-s-t. 
double-break normally-open 55-ampere 
type, provided with a new type base- 
down mounting and inverted terminals 
for ease and simplicity of installation 
and wiring. Weight approx. 10.25 oz. 
Suitable for severe operations from sea 





Ine., 


— 


RECORDING 
GALVANOMETERS 


| 
| 
j 








For photographic recording of d.c. or 
a.c. currents with ‘flat’ frequency 
response to as high as 2500 cycles per 
second. Available in a wide range of 
natural frequencies, all having high 
factors of sensitivity and dynamic bal- 
ance. Their tubular hermetically sealed 
construction insures long-lived depend- 
ability and ruggedness. Magnetic assem- 
blies are constructed for 2, 4, 8, 12 and 
14 element mounting. 


Century also offers a complete repair 
service on all types and makes of 
oscillograph galvanometers. Recent ex- 
pansion of facilities makes possible im- 
mediate service. 


Manufactured under Century Pat. 

2439576, also licensed by Kannes- 

tine Laboratories Patent 2149442, 
ie 


E (Gealp)s 


CENTURY GEOPHYSICAL 
CORPORATION 


Tulsa, Oklahoma 





EXPORT: 149 Broadway, New York 


World's Largest Manufacturer of 
Geophysical and Special 
Galvanometers 
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D laso clpparata 


a 0) Im Ae)! 1: 


W ith precision accuracy and matchless dependability our 
are prepared to fabricate any specific glass apparatus 


” 
masters 


requirement for the instrument industry. 





aT Taal a ba: 


“glass- 


We are actively engaged in 


the manufacture of scientific glassware, and are equipped to supply 
your “tailor-made” needs swiftly, efficiently and at low cost. 


Write Now! 





-KONTES @ GLASS 





COSTS TOO HIGH? 





ASK OUR 


60 


Representative 
How our 
Automatic 
Equipment 
Engineered to 
fit YOUR 
PROBLEM can 
SAVE YOU 
MONEY 

















We specialize in TIME CONTROLS & SE- 
QUENCE CONTROL DEVICES. Originally 
designed for rubber and plastics molders 
they are finding increasing use in CHEMI- 
CAL and OTHER PROCESSES for sequence- 
ing complex cycles with or without TIME. 
Without time they may be keyed to limits 
of position, temperature or other measur- 
able values. 

THE “PUSHBUTTON” 
trated) is our MODEL PB-2. 
FLEXIBLE example of our 
TIME SEQUENCE devices. 


SEELY INSTRUMENT CO., INC. 
315 FOURTH ST., NIAGARA FALLS, N. Y. 
Subsidiary of Aeronautical Manufacturing Corp. 


Air Operated Hydraulic Valves to 7000 psi 
And Valves for Heating & Cooling Services 


CONTROLLER {Illus- 


many adaptable 
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It is a HIGHLY | 





— 


CLEAN DRY AIR 
FOR INSTRUMENTS 


NEW 
CONDENSIFILTER 


Trademark 


Removes water and oil 
vapors by cooling. Auto- 
matically discharges con- 
densed vapors, filters air 
through seven layers of 
finest flannel. 


Condensing section con- 
tains 68 ft. of %” o.d 
copper tubing, providing 
great heat exchange area. 


Condensed vapors are 
automatically discharged 
through snap-action, float 
actuated, valve. 


Filter cartridge, made 
of five concentric, expand- 
ed brass baskets, each 
wrapped with seven layers 
of canton flannel, fur- 
nishes over 15 sq. ft. of 
filter surface area. 


Removal of one 12” 
SAE nut dismantles en- 
tire filter for cleaning @ 
service. 

SHIPPED READY TO 
OPERATE 


HANKISON. CORPORATION 


1501 Beaver Ave. . Pittsburgh 12, Pa. 


- Corp., 460 W. 34th St., New York 1, N.Y 





level to 50,000 feet through :; 
ture range of minus 55 C. to | 
withstands salt spray, sand 
rated for 10g vibration, 10g a 
and 25g shock; capable of mak 
inrushes up to 600 percent at 
load; approved under Specific 
R-20 b.—Leach Relay Co., 59 
Blvd., Los Angeles 3, Calif. 
Mention No. 979 when filling 





Heavy-duty Soldering ‘\y 


New “Model WD-250” sold 
capable of handling 250 watts 
to all commercial and industria so},, 
ing. Five-second dual heat, prefocuse I 
spotlight and new “Rigid- tip” are 
cluded. Streanilined, lightwei ight des 
has terminals in an “over and unde, 
position to give greater accessi})i\ity ; 
tight spots and increased visibility w;; 
built-in spotlight—Weller M (; 
808 Packer St., Easton, Penna 

Mention No. 980 when filling out cari 


Ginianees, Multi-deck 
Tap Switch 

New model of “Series 5000 Miniatur, 
Tap-Switch” is designed for multi-dec} 
applications. Heretofore available on|yim 
as a single-pole tap-switch so con- 
structed as to permit up to ten contac 
positions, unit is now available as 
series of poles, or decks, designed for 
ten or fewer contact positions per deck 






















































Stops are located in switches of nin 
positions or fewer per deck to alloy 
rotation through only the correct cycle. 
When ten positions are necessary, stops 
are eliminated to give continuous 1 
tation in both clockwise and counter- 
clockwise directions. Switch is rated t 
break 1 ampere at 115 volts a.c. When 
not required to make or break the cir- 
cuit it will carry up to 5 amperes 2 
115 volts a.c. Contact arrangement 
make - before - break or break - before 
make.—Grayhill, 4524 W. Madison Si 
Chicago 24, Illinois. 

Mention No. 981 when filling out card 





Sealed-plunger Snap-acting 
Switch 


New “Unimax Model KMXN-2A” p 
cision switch is protected against mol 
ture, dust, and oil in plunger mechanis 
by a neoprene “boot” sealed to actuat 
ing plunger. Sealed-actuator assemb 
is integral with metal case. Neoprer 
compound, besides heing oil-resistan' 
retains its flexibility at all eer stare 
from minus 65 F. to plus 160 F. 
switch slips onto positioning | studs ir 
side the metal “Adapta-case,” may be 
withdrawn for convenient connection 0! 
wiring after housing is fixed in position 
—Unimax Switch Div., W. L. M 


axrsor 


Mention No. 982 when filling out card. 
























































































* General-purpose Relay he a 
Yh sols (MEASUREMENTS CORPORATION. waver 80 
4 ric al connections well spaced for easy : MODE l 
k -essibility; molded Bakelite insula- 
‘al ‘on, armature and frame designed for STANDARD SIGNAL GENERATOR 
ic rfect operation under extreme vibra- 4 
9 ion and shock conditions; metal parts 
heavily plated with cadmium or nickel. 
Universal-wound coil is vacuum varnish 
1g fun 
Ide 
tts ‘ 
Sur ; 
_Prelocuse 
Ip’ ¢ 
ig I ¢ 
AN T 
ibi 
M ( 
La é = 
out card E_impregnated. Six contact combinations 
available up to d-p. d-t. Contacts on , 5 
standard units 0.25-in. diameter pure = 
eck silver, rated 115 volts a.c. or 24 volts d.c. 2 to 400 MEGACYCLES 
non-inductive; any operating voltage up ners OF 
to 800 d.c. or 440 a.c.; special alloys for MANUFACTU aie MODULATION: Amplitude modulation is contin- PRBQUENCY 
Minit igher gd, Small sie makes new re If weuessgate’™" | vouty voice hon 00 20% hed by 2 accacr 98 
multi-deckii/lay sul ; ~ meter on the panel. An interna or 
ilable on|yihermetically-sealed requirements; can cycle audio oscillator is provided. Modulation OUTPUT VOLTAGE 
n be built to AN specifications.—Advance may also be applied from an external source. pepe clans op 
fen co} Electric & Relay Co., 1260 West 2nd St., Pulse modulation may be applied to the oscillator 
lable a Los Angeles 26, Calif. from an external source through a special con- OUTPUT 
signed for Mention No. 983 when filling out card. nector, Pulses of 1 microsecond can be obtained a 
$ per deck ; at higher carrier frequencies, — 





Limit Switch 
New “Micro Limit” switch, said to 
' combine precision operation with adjust- 
ability features and extreme rugged- 


MEASUREMENTS CORPORATION 


BOONTON NEW JERSEY 













Bees ness, is designed for use on all types of 
‘machinery and industrial equipment. 
| User may adjust operating head to any RUPTURE-PROOF 
‘of four horizontal positions. Switch is BELLOWS TYPE 
ad ‘field adjustable to operate clockwise, FLOW METERS 
EXCLUSIVELY BY 
- BARION 
s of nine FLIGHT DATA 
to allow 
ect cl RECORDER 
ary, stops 
hUOUS T0- i, iOS Sis a LH SUS MASE BEE: la AD a A aaa ay 
counter: g e — 
Sag : Flight Recorder 9921 is a continuous 4 
“ the a strip recording instrument designed for e 
nperes at use with Giannini end-instruments such > 
ito as accelerometers, altitude transmitters @ 
- Derore directional transmitters, etc f 
dison S! FLOW © LIQUID LEVEL { 
j Recently expanded manufacturi 2 
a — —_ DIFFERENTIAL PRESSURE facilities atferd firm delivery of | h 
| counter-clockwise, or in both directions. ONLY BARTON OFFERS GbE tempered laceanet and 4 
Actuator arm assembly is adjustable & POSITIVE OVER-RANGE PROTECTION : si 4 
cting through full circle. A synthetic rubber MAL Misek Retlews Unit Parnlis — 
. » seal through which actuating mechan- abla piel tees fyighacoti equipment ‘i 
ism operates, and a synthetic rubber seal 4 a to Meting of Mousings 
2A” pi rin under cover plate, prevent entrance — a cS 
nst mois of dirt, dust, oil, water or coolant. Elec- ® VITAL PARTS PROTECTED 
achanis trical rating: 20 amps., 110, 220, or 460 Torque-Tube, Bearings and Pivots 
> actuat: fy Y: a-c.; 0.6 amp. 115 v. d-c.; 0.25 amp. Sealed in Lubricating Liquid * No Cor- Ma 
assemb|; [fe 230 v. d-e.; 0.75 hp. 110 v. a-c.; 1.5 hp. rosion by Line Fluids ce y 
Neopren [Pp 220 Vv. a-c.—Micro Switch, Freeport, Ill. | SELF DRAINING AND VENTING 
‘esistant J) Mention No. 984 when filling out card. Fluid Contacts Outside of Each - 
erature: © Condensate or Surges of — Latest Technical Catalogs on Request 
F. Basi i 
studs it Torque-type Relay aaa ‘eo 
may be New 300 G torque type dynamically- Gy 
estion of eee relay is designed to AN flannini F 
position. § ™ specification for aircraft and industrial 
Mazsor appieations. Contacts d.p.d.t., 10 amp.; — TON — —, = rado, Pasad 1, Californie 
oil 160 ohms. Withstands acceleration ee a cntiatne: died, 3 


COMPANY California 





f 350g (centrifuge) ; vibration (simple 
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TUBULAR 


Ther: TRO =~ Couple, 
are ACCURATE and 


DEPENDABLE 


Our Self-Protected, Tubular Iron 
Constantan Thermocouples retain 
their original accuracy longer and 
are suitable for use at higher tem- 
peratures than wire type IC therm- 
ocouples. Contaminating atmos- 
pheres or solutions cannot easily 
attack the protected constantan 


wire. 


These sell-protected thermocouples 
respond rapidly to temperature 
changes. They are used bare for 
some applications up to 1400°F 
and with protection tubes for other 
applications and higher tempera- 





tures. 


Send for complete information 
on these Tubular Thermocou- 
ples or for our Catalog F de- 
scribing all our thermocouple 
equipment. 


erimoO ELECTRIC CO. 
—~=—: FAIR LAWN.N.J. 
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CUT-AWAY 
VIEW 
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P—""“STANDARD OF THE Woeto 













HELLIGE 


TURBIDIMETER 


A TURBIDIMETER 


WITHOUT STANDARDS 


Accurate + Foolproof + Universal 





POEL IPL AAA DF PP EREEE NIH 





WRITE FOR CATALOG No. 8000 


HELLIGE 


INCORPORATED 
3718 NORTHERN BLVD. LONG ISLAND CITY 1, N.Y. 











320 





harmonic) of 0-55 cycles at 0.0) ine; 
total excursion. Available in heri | + jes! 
ly-sealed or dust-tight assemb fo) 
extreme temperature and altitude ¢on¢ 
tions.—Dep’t. “C”, Electrical P 
Corp., 1100 North Main Street, | 
geles 12, Calif. 

Mention No. 985 when filling out car: 


Fuse and Resistor Lock; 

New fuse and resistor clip, for us 
where excess vibrations are encounte) 
ed, was first developed for use in marine 
radar. It has an unusual locking devic, 
which holds ferrule firmly in place 1 
gardless of vibration. An ejector, als 
attached to clip, makes it easy to re 
move fuse with a single tip of electo, 
spring.—Raytheon Mfg. Co., Walthay 
54, Mass. 

Mention No. 986 when filling out card 


Bridged-T Attenuators 
Two new types of bridged-T atteny 
ator are interchangeable with, but 
smaller than, present industry stand 
ards: “412-2B5” 12-step V.U. mete 
multiplier is available with either ; 





3900- or 7500-ohm input impedance and 
a 3900-ohm output impedance to match 
Weston “Type 30B” or G-E “Typé 
D061.” “430-1.5C3” is a 30-step high 
quality bridged-T mixer control which 
increases attenuation in 1.5-db steps, is 
tapered to “off,” can also be supplied 
with a linear attenuation characteristic. 
—Shalleross Mfg. Co., Collingdale, Pa. 
Mention No. 987 when filling out card. 





Molded Tubular Capacitors 
New “Type 84P Telecaps” are smal! 
molded tubular capacitors in ratings as 
high as 10,000 volts d.c. and suitable 
for high-temperature conditions. Exclu- 
sive design permits mineral oil impreg- 
nation of capacitor section after pheno- 
lic casing has been molded around it. 
Complete assembly is then solder-sealed 
same as metal-encased oil-paper capa- 
citors—Sprague Electric Co., North 
Adams, Mass. 
Mention No. 988 when filling out card 
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Ceramic Capacitors 
New wafer-thin disk ceramic capa- 
citors consist of a half-dime or dime- 
sized ceramic plate of extremely high 
dielectric constant with silvered elec- 
trodes fired on both faces of disk. Uni- 

















directional leads are soldered to silver- 
ing; capacitors are coated with a tough 
moisture-resistant insulating resin, fit 
neatly across miniature tube sockets, 
are extremely efficient as high-frequen- 
cy bypass capacitors; have a high insu- 
iation resistance and are also useful as 
coupling capacitors in low frequency 
circuits.—Sprague Electric Co., North 
Adams, Mass. 
Mention No. 989 when filling out card. 


Midget Wire-wound Resistors 

New “Type IR” resistors are said to 
meet all requirements where precision 
resistance values and_ exceptionally 
small size must be satisfied at lowest 
possible cost. Although no larger than 
molded resistors, they are wire-wound 
to a standard tolerance of plus-minus 
1 percent and maintain this accuracy 
throughout their life. Ratings are con- 
servative in every instance. Special 
Bakelite form eliminates shrinking, 
swelling and effects of temperature. 
Moisture- and fungus-proof coating 
protects against deterioration in any 
climate.—Instrument Resistors Co., of 
1036 Commerce Avenue, Union, N. J. 

Mention No. 990 when filling out card. 


Laboratory-grade Capacitors 

‘New laboratory-grade capacitors are 
said to have low dielectric absorption, 
low dissipation factor, constant Q and 
capacitance, high insulation resistance 





and negative temperature coefficient. 
They are suitable for use in electronic 
computers, differential analyzers, fre- 
quency determining circuits, bridge 
standards, etc.— Condenser Products 
Co., 1875 North Branch St., Chicago 22, 
Illinois. 


Mention No. 991 when filling out card. 





DELICATE WORK 


REQUIRES A SENSITIVE LATHE 


The ideal lathe for small parts. Turns out work faster... 


8 ee 


relgerel ia) 


finer finish .. . costs less to operate. 


* Precision pre-loaded ball bearing spindle 


* 


Bed 12”.long * Center height 2” * Collet capacity 


either 5/16” or 3/16” * Complete line of accessories 


Send today for illustrated literature. 


GENUINE [JE VIN TOOLS 


CARRY THIS TRADEMARK 





LOUIS LEVIN & SON, INC. 
782 E. PICO BLVD., LOS ANGELES 21 








HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 42 years. 


In general use 
for specificaticn 
purposes. Sim- 
ple, sturdy. 


a 
Comparatively [} 
4f 






inexpensive. 
° 


Illustrated 
bulletins 


free 


The Shore Instrument 
& Mfg. Co., Inc. 


9025 Van Wyck Ave., Jamaica 2, N. Y. 








DEPT. | 





onty $215 ror 
THE GREEN 
ENGRAVER 


... yet it’s fast, versatile 
and rugged enough 
for die steel 














The Green En- 
graver offers 
great speed and 
convenience. Quickly 
cuts up to four lines 
of letters from 3/64” to 1” on curved 
or flat surfaces whether made of metal, 
plastics or wood . . . operates by mere- 
ly tracing master copy — anyone can 
do an expert job. Special attachments 
and engineering service available for 
production work. Just the thing for 
radio, electronic apparatus and instru- 
ment manufacturers. Write today for 
Bulletin I8! 


For quality engraving on 


® Panels ® Dials 
® Lenses ® Name Plates 
® Scales ® Instruments 


. also does routing, profiling and 
three dimensional modeling. 


L CRREN Were co. 
385 Putnam Ave. 
Cambridge, Mass. 
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Development and Production of 


PECIAL PURPOSE 
VACUUM TUBES 


BY ECLIPSE-PIONEER 


We're not in the standard vacuum tube 
business. But we are definitely in the 
business of developing and manufactur- 

ing special purpose vac- 

uum tubes—tubes that 

are not generally avail- 

able. During the past 

three years, for example, 

our facilities have pro- 

duced, such devices as 

the Chronotron thermal 

TT-1 3000 mc Temperature time delay tube, the Con- 
Limited Noke Diede Tube. vectron* vertical sensing 
tube, the TT-1 3000 mc temperature 
limited noise diode tube, counter tubes, 
glass enclosed 
spark gaps, and 
phono pickup 





tubes. Quantities of 
all these oe Gow Y-Type Position Convectron— 
serving many Vertical Sensing Tube. 


phases of industry in a wide variety of 
applications. We invite your use of our 
facilities to develop and produce your 
: requirements of special 
purpose vacuum tubes. 
Your inquiries concern- 
ing the scope of our 
facilities or details of any 
of our tubes will be given 
immediate attention, 


*REG. U. S. PAT. OFF. 





Chronotron Thermal 
Time Delay Tube. 
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Application Factors in pH Contro! 
Continued from page 806 

of simple construction (Fig. 51) are quite satisfs 
continuous recording installations. The method has 
wholly satisfactory on critica] control installations aus 
of transfer lags introduced by a deaerator which is } ; 
to separate air from the sample. In some cases it hee; 
possible to use submersible electrode assemblies of 
construction, or special assemblies fabricated f; 7 
rosion-resistant materials; but, as a general rule, it 
desirable from a maintenance point of view to ren. , 
electrodes entirely from the tank vapors. The im), +: 
criterion of such processes which affects equipment ctior 
is maintenance requirements, and it usually is mo: Ivis 
able, and a cheaper long-term investment, to use sx 
pumps. of special alloys or other corrosion-resista ma. 
terials to transfer the test sample to an outboard flow ax 
sembly. Not only do the tank vapors introduce a serious eo) 


vent 








deaerator 


mamiaintn = | to electrodes 
—_ 

















effivent 


— SS 








Fig. 51. Air lifts are sometimes used to withdraw electrode samples o/ 
corrosive fluids. 


rosion limitation but, if the process is operated at fluctuating 
or above ambient temperature, the connecting conduit t 
the electrode assembly will “breathe,” with resultant ac 
cumulation of moisture over the electrode terminal connec 
tions and grounding of the measuring circuit. It cannot 
be overemphasized that suitable sampling pumps and 
outboard flow assemblies, although more costly in initia 
outlay, are more trouble-free, especially on critical auto 
matic control installations. It must be remembered, too, 
that transfer lags must be kept below a practical limit and 
the connecting piping and sampling pump must be sized i: 
keeping with these requirements. Having a given transfe: 
distance from tank to electrodes, one may determine th 
appropriate pipe size and pump capacity by reference t 
Fig. 45. Sampling lags in necessarily long runs of connect 
ing piping may be minimized by the method described in con 
nection with Fig. 44, 
* % * 

An important instrumentation problem in the paper pulp 
industry is that of regulating or measuring pH of bleach 
stock. The stock may vary in consistency from 2 to 4 percent 
upwards to 17 percent, depending on the process. The 1’ 
percent stock is so heavy in consistency that no loose wate! 
is visibly present; it looks like moist cotton. It is necessary 
to extract continuously a liquid sample of bleach liquor from 
the pulp for pH measurement in an outboard flow assembly. 
It is not possible in many cases or desirable, in most such 
applications, to use a submersible electrode assembly be 
cause of excessive electrode maintenance and sometimes 
breakage. 

It is not easy to separate the pulp and liquor continuous!) 
because of the tendency of pulp fibres to form a mat over 
the screening surface if a large pressure drop exists across 
the screen: it is necessary, therefore, to use special! precau- 
tions to avoid the effect of pressure drop across the samp|ing 
device. 

Fig. 52 is an illustration of a continuous pulp sample! 
which the writer has developed and used successfully. It 
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In many flow metering applications, there are con- 


siderable periods when flow is only a very small 


) percentage of maximum. Nevertheless, it may be 


highly important to have a reliable record of flow at 
all times, including these low flow periods. 

You can get such records with the Hagan Ring 
Balance Flow Meter. 

This low-flow response is inherent in the design of 
the Hagan Ring Balance Meter. The ring, pivoted on 
a knife-edge bearing, moves in response to extremely 
low differentials, and this ring movement is propor- 
tionately greater at low flows than at high. 

Since flow is a square root function of differential 


_ pressure, all orifice type meters require correction of 
‘the movement of the measuring element in order to 


'produce a linear chart. In conventional meters, the 


correction is a multiplication of this movement, and 


hence a multiplication of any error. In Hagan Ring 


_Balance meters, however, the corresponding ring 


movement is greatest at the lower end of the scale. 
Therefore possible inaccuracies are minimized instead 
of multiplied on the chart record. 

For full information on this and other features of 


Hagan Ring Balance Meters—-including Dual meters 


HAGAN 
HALL 


BUROMIN 
CALGON 





HAGAN CORPORATION 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
THRUSTORQ FORCE MEASURING DEVICES 
BOILER COMBUSTION CONTROL SYSTEMS 

METALLURGICAL FURNACE CONTROL SYSTEMS 





SECCURATE RECORDS with 


Hagan Ring Balance Flow Meters 


which record two flows on a single chart-—write to 
Hagan Corporation, Hagan Building, Pittsburgh 30, 


Pennsylvania. 
DEFLECTION CHARACTERISTICS 
HAGAN RING BALANCE METER 
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Graph shows how compensating mechanism of Ring Balance 
meters reduces movement of pressure responsive element, 
while in conventional meters this must be magnified to pro- 
duce a linear flow chart. 


Hagan Corporation 
Ring Balance Meter Division 
Hagan Building, Pittsburgh 30, Pa. 
Please send me further information on Hagan Ring Balance 
Flow Meters. I am particularly interested in 
NAME 
COMPANY 
STREET 
ciTy , STATI 
1.9 
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Standardize 


BROWN 


Pyrometer Supplies 





It costs no more to use the best pyrom- 
eter supplies...the Brown name is your 
assurance of highest quality in ma- 
terials, workmanship and specification. 


Good Pyrometers 
deserue 


good insulated 
Thermocouple Wire 


gf 
= 





Brown Insulated Thermocouple Wire is avail- 
able in the two styles illustrated above. With 
conductors of Copper-Constantan and _Iron- 
Constantan, these wires are ideal for use in the 
lower temperature ranges... perform unusually 
well in laboratories and other special applications 
where greater accuracy is an important con- 
sideration. 


Call in your local Brown engineer for specific in- 
formation or a discussion of your pyrometer 
— a It will pay you to stand- 
ardize on Brown. Write for new Catalog 100-3. 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BROWN INSTRUMENTS DIVISION 


4482 Wayne Ave., Philadelphia 44, Pa. 
Offices in 73 principal cities of the United States, Canada and throughout the world 


Honevwell 
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consists of a conical section having half-inch lony 
| slots, a few thousandths of an inch wide, uniform], , 
around its periphery, and concentrated near the ape 7[},. 
unit is mounted through a tee inside the pipe-line a nts 
against the direction of stock flow. It depends its 
wedging action to increase velocity of pulp over its 
which imparts a shearing action, thus wiping the 
free of matted pulp. The internal pressure of the 
usually above atmospheric and the sample liquor not 
be drained freely from the sampler without stoppag: 
'to formation of a heavy mat over the conical sect 
|a result of excessive pressure drop. It has been foun 
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Fig. 52. Stock sampler for extracting bleach, liquors from paper pul; 
for continuous pH measurement. 
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STOCK SAMPLER 


able, under such conditions, to locate the electrode assemb]; 

| at an elevation above the sampler with sufficient hydrostatic 

| head for reduction of pressure drop to a workable minimum. 
This sampler has been used satisfactorily on pulp up t 

|4.5 percent consistency. A water connection is provided fo: 
| back washing the screen. 

* 


* * 


Another continuous sampler which has been used suc 
cessfully by the writer is illustrated in Fig. 53. It consists 
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Fig. 53. Stock sampler for extracting continuous sample bleach liquor 
from paper pulp for continuous pH measurement. 


of a Venturi section perforated with 1/64-inch holes nea! 
the throat. A concentric jacket collects the filtered samp| 
for delivery to the electrode assembly located at sufficient 
hydrostatic elevation above. This sampler is _ likewise 
/equipped with a back-flush water line: It has been used on 


'8 percent stock. 


* * * 


Low-density bleaching is sometimes carried out in Belme! 


|type bleachers, not unlike a conventional pulp beater: 
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SENSING 
ELEMENT 
(Actual Size) 












d molds to prevent 


ontrolling moisture con 


— DEPENDABLE 


SENSITIVITY . . . detects humidity changes as 
small as plus-minus 0.15% relative humidity 

SPEEDY RESPONSE . responds instantly to 
micro changes in relative humidity at tem- 
peratures from 40° to 140 F. 

ACCURACY .. . measures accurately within plus- 
minus 1!/2°% relative humidity without peri- 
odic attention 


i 


i’ te = ee ee | - 


COMPACTNESS .. . sensing element occupies a 
maximum of 2 cubic inches 
RELIABILITY . . . guaranteed for one year—will 


give many more years of satisfactory service 
when used properly. 

WIDE ADAPTABILITY ... 
records and/or controls 
Drives air-operated devices. Can be used for 
remote control. Neither adds nor removes 
moisture or heat (can be built into sealed 
electrical components}. Measures moisture 
content of solids, air, and other non-corrosive 
gases. 


measures, indicates, 
relative humidity. 








Write for BULLETIN—2164H 
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Are instrument rejects slowing 
down your production sched- 
ules? 





Learn how well-know names in 
the automotive and electrical 
industries are meeting this prob- 
lem. The ENG-SOL Method of 
precision instrument cleaning is 
a tested and accepted method 
that can eliminate your repro- 
cessing problem due to im- 
proper cleaning. 


Write for our booklet describing 
The ENG-SOL METHOD. 








PASSAIC ANALYTICAL 
LABORATORIES, Inc. 


Passaic, N. J 


228 Ayc rigg Ave 


OWlER For 













Instrument 
Applications 


Electrolytic Analyzer for 
High-Speed Quantitative Analysis 


Alloys and ores can be analyzed at high speed with a 
Sargent-Slomin Electrolytic Analyzer. 
The Type K Motor, which rotates the electrodes, was 
especially engineered for this application. This type 
motor, with or without speed reducer, is a highly de- 
pendable source for low-power requirements. Avail- 
able from 1/750 to 1/2000 hp, and with reducer speeds 
down to 1 rpm. 
Nearly a half-century’s experience is yours for the 
asking. Write Bodine application engineers, today, 
for help in selecting the proper motor. Bodine 
Electric Company, 2244 West Ohio Street, Chicago 
12, Illinois. 





Sargent-Slomin 
Electrolytic Analyzer 





FRACTIONAL 


HORSEPOWER 


September 1949 Instruments - Page 841 































































































r 
- ih as 
oh top open to “ . 
Ps sor orer atmosphere t = 
- | 4 
direction of ! y 
j stock movement 
| | 
| + ' qnutiliewsseeennn s ater sas 
‘i a 18-8 sta for bieache 
ne, _ 
en oun = a pper f beaters 
poe = Sa 
f C —— — re oe 
| Lm slotted screen plate 
j % J of perforated meta | 
a , a screen | 
lo % 
| ke a 
| se \ | 
J = 
wa | <— | 
lo + stock drecteon 
5 | 
- j 
le 
de par 5 a i end pio 
eo ) @ } 
P= 
— { 
drain plug . | 6 trom bottom of tub 











Fig. 54. Stock sampler for extracting continuous sample of bleach liquor from low density paper pulp for 
continuous pH measurement. 
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| Capacity: 2-3 Ton 
Bleaching Cycle:- 2 hours 
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Fig. 54-B. Showing application of full automatic control to low-density special pulp bleacher not requiring 
electrode sampling device. 
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- FLUSH WATER SAMPLING DEVICE & AUTOMATIC <Q 
OPERATING FLOOR pH CONTROL SET-UP FOR ery 
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he pulp is circulated by means of a power driven paddle 
vheel. Consistency of the pulp is usually 4 percent or below. 

Should one carefully observe the action of the circulat- 
ing pulp, it may be noticed that a lateral force exists near 
he end of the Belmer where the pulp mass shears against 
he curved wall and reverses its direction of flow. The 
ueezing action of this force causes a partial separation of 
liquor and pulp near the wall. By taking advantage of this 
ffect, the writer has successfully developed and applied a 
sampler requiring little if any maintenance. It consists of 
a wedge-shaped box open at the top and mounted in the 
Belmer as shown in Fig. 54. The shearing surface is a 
section of a slotted plate from a flat pulp screen. The sam- 
pler is installed in the Belmer near the end where lateral 
forces separate the pulp and liquor. A centrifugal pump is 
throttled to withdraw filtered liquor from the box at a rate 
sufficient to not exceed a head difference of more than 
2 inches between liquor level inside and pulp level outside. 
Shearing action of flowing pulp prevents formation of a 
mat over the screen. 





* * * 


The problem of measuring pH continuously in a high- 
density (17 percent) bleacher is probably the most difficult 
sampling problem the control engineer will find in bleachery 
applications. The pulp has all liquid absorbed within the 
pulp mass and a squeezing or wringing action is required to 
release it: Fig. 55 represents a typical application to a high- 
density batch bleacher. The tower is charged with un- 
bleached stock which is circulated upwards by means of a 
“flight” (screw conveyor) in a central draft tube and a 
bottom plow, which gathers the pulp and plows it toward 
the flight. ~ 

It was not possible to extract a sample from the top of 
the draft tube, but two conditions made it possible to with- 
draw a sample of liquor near the bottom. First, the heavy 
mass of pulp above causes partial separation of pulp and 
liquor below and, secondly, the squeegee action of the flight 
on the pulp at the inner wall of the draft tube made it pos- 
sibe to withdraw a continuous sample. The wall of the draft 
tube was drilled with 3/64-inch holes in a rectangular pat- 
tern 2 inches by 8 inches. A collector, made from a longi- 
tudinally-halved section of 3-inch brass pipe welded to a 
flange and having closed ends, was bolted to the side of the 
draft tube over the holes. A pump delivered the filtered sam- 
ple to the electrodes installed on the operating floor. 

It is sometimes necessary to measure pH of the aqueous 
phase of an emulsion or mixture of water solution and 
immiscible organic liquid. For example, in the petroleum 
refining industry, anhydrous ammonia is injected into dis- 
tillate streams to prevent corrosion of condenser tubes by 
organie acids present in the distillate. A measurement of 


pH of the decanted aqueous etfluent from the condenser is 
sometimes used as a guide to manual regulation of ammonia 
feed. However, the electrode may become insensitive at times 
because of a coating of oil which passes the decanter. 

Similar applications are found throughout the chemical in- 
dustry. In one such process requiring pH control of an 
aqueous suspension of light, oily immiscible organic liquids, 
the electrodes fouled and became insensitive after brief ex- 
posure. Decanters were ineffective in completely separating 
the two phases but a selective filter which had been de- 
veloped by the writer for previous experimental investiga- 
tions was installed and has operated continuously without 
unusual electrode maintenance since its installation. 

The selective filter, illustrated in Fig. 56, consists of two 
ceramic thimbles which have had separate treatment with 
selective surface active agents. The surface-active agent of 
one thimble is selectively “wetted” by water and passes the 
aqueous phase but rejects the hydrocarbon phase; the other 
thimble is treated with another surface active agent which 
“wets” by the hydrocarbon but rejects the water layer. The 
water layer is passed to the electrodes while the organic 
phase returns to the process. 

Thimbles of this type are available commercially for 
separation of various liquids and may be applicable to 
other pH problems or similar instrument applications. 

+ & * 

One novel application of pH has been in the continuous 
measurement of “acid character” of clays, sands and slags. 
The pH of blast furnace slags indicates whether the charge 

hyrophobic filter hydrophylic filter 
thimble Lo 
fa 
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sample in 























non-aqueous aqueous phase 
returns 'o electrodes 
Fig. 56. Selec.ve filter for separating hydrocarbon immiscibles from 
aqueous electrode sampler. 
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An Improved 


MANOMETER 
CHECK VALVE 


This unit more 
than repays its cost 
by preventing loss 
of indicating fluid 
and saving labor 
in re-servicing 
equipment. It also 
protects the mano- 
meter against high 
pressure surges. 


Fabricated of stain- 
less steel the Float 
Check Valve may 
be used with any 
Meriam indicating 
fluid. It is 4” high, 
1-1/8” in diameter and is designed for 
100 psi maximum line pressure. It is in- 
stalled in a vertical position at the top of 
the manometer column to be protected. 


Known as Model M-104, this Check 
Valve is the result of many years’ devel- 
opment. It has been thoroughly tested 
and proven. Patent is pending. It is in 
keeping with Meriam high standards of 
accuracy and dependability and fills a 
definite need. May we send you com- 
plete information and prices? 


THE MERIAM INSTRUMENT CO. 


10958 MADISON AVENUE e CLEVELAND 2, OHIO 
Western Division: 1418 Wilson Ave., San Marino 9, Calif. 


In Canada: Peacock Bros., Ltd., Montreal 
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| and casting sands has 


was acid or alkaline, which has bearing on sm« 
actions and life of the refractory lining; while | 
bearing on ceramic qualit 
face condition of metal castings respectively. \ 
are largely laboratory measurements taken at | 
tervals, there is an important industrial applica: 
generative sands having selective absorptive prop: 
pH of some of these sands is a measure of sat 
absorption. However, it being a dry sand, the p 
water is required for conventional pH measurem: 
ally, the process is a reversal type, but a continu 
of water through the bed is an effective way of 
the test material, which, with a measurement of ; 


ence across the bed, as indicated in Fig. 57, 





water out water in 


























pH difference recorder 
Or 


Fig. 57. pH difference measurement of regenerating water reveals activ. 
ity of processing sands. 










































measurement of activity of the sand. Or, if the sand is used 
to process a liquid stream, a single pH measurement of the 
effluent is customary practice. 
* a * 
Some few applications require continuous pH measurements 
under partial vacuum or at elevated pressures. If the pres 
sure is much above atmospheric, it is customary to bleed off a 
continuous sample of liquor and measure pH at atmosheric 
pressure. The reduction in pressure has a tendency to change 
pH but this is not serious in most industrial applications. 
Special electrodes have been built and successfully operated 
at extremely high pressures; and a model glass electrode de 
veloped by the writer has operated satisfactorily at 150 psi. 
and has been tested at much higher pressures. Metal-metal- 
oxide electrodes have also been operated experimentally at 
high pressures. 
There is little published data on the pressure limitations 
of glass electrodes but the usual source of trouble in commo 
industrial applications is the calomel half-cell. Very lars 
pressure differences across the junction bridge sometime 
cause segregation or reverse flow and resultant polarizatio 
errors. This has been overcome in the writer’s practice 
back-connecting both the glass and calomel electrodes 
equalize pressure on both sides of the glass membrane ani 
calomel junction. This arrangement has operated succes 
fully at 150 psi. under experimental laboratory condition 
and has operated continuously on an industrial proces 
maintained at 27-inch Hg vacuum. 
* * * 
The inventory or liquid hold-up of conventional electroc 
assemblies is relatively large for certain small-scale pilc 
plant operations. The lag introduced by this hold-up is larg: 
with respect to reaction time and inventory of the proces 
and it is desirable to divert smaller volume samples to th: 
electrodes. At least one manufacturer offers micro-elect rode: 
and assemblies while another offers the MacInnes type ele¢ 
trode for such applications. The McInnes electrode consists 
of a small tubular section of pH-sensitive glass throug! 
which the test sample flows. This section is jacketed wit! 
non-pH glass containing an appropriate internal referenc 


buffer and reference electrode. The hold-up of th 
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e 
for Electrical Resistance Measurement 
FROM .01 OHM UP TO 1000 MEGOHMS 
In One “Megger’™* Unit 


The “‘BRIDGE-MEG”’ 
Resistance Tester 


Here is a combined “Megger’’ Insulation 
Tester and Wheatstone Bridge that has been 
proved by years of service, and that can be 
used to measure almost any resistance encoun- 
tered in routine maintenance work—anywhere 
and at any time. It measures conductor resistance 
from as low as .01 ohm up to 999,990 ohms, 
and can be supplied with Varley Loop test 
facilities. It measures insulation resistance from 
10,000 ohms to as high as 1000 megohms. 
A rotary switch permits instant selection be- 
tween insulation resistance and Wheatstone 
Bridge functions. Having a self-contained 
hand generator, it is independent of batteries 
or outside source of power supply. Various 
ratings; 250, 500 or 1000 volts d-c. The set is 


portable, compact and simple to operate. 


The “Bridge-Meg”’ Resistance Tester is fully 
described, fully illustrated in a 12-page bulle- 
tin available to you at no obligation. We would 
be pleased to send you a copy. Ask for 
Bulletin 21-601 


JAMES G. BIDDLE CO. 


Electrical & Scientific Instruments 


1316 ARCH STREET, PHILADELPHIA 7, PR 
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Haydon timing motors incorporated in Time Schedule 
Controllers by Taylor Instrument Companies insure 
repeated uniformity in batch processes in textile, 
rubber, food, chemice|, paper and petroleum indus- 
tries . . . where hign quality and economical pro- 
duction call for dependable timing of temperature, 
pressure, flow and liquid level. This is but one 
instance wherein Haydon timing devices are relied 
upon for accurate, constant performance with pre- 
cision equipment to turn out fine products. 





Other typical Haydon engineering advances are a 
new, improved 25 cycle motor and an improved, 
inexpensive slow speed motor—both for a wide 
range of applications. Haydon builds a wide variety 
of timing motors . . . standard or to your specifica- 
tions. Haydon engineers are ready to work with 
you in the timing phase of your 
product or process. 








Write today for the new Haydon 
Engineering Catalog. It’s full of 
interesting, helpful information. 
It's yours for the asking. 


RING 
Rel Lilvicaiel< AG CONNECTICUT 
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buffer and reference electrode. The hold-up of th 
is small and it lends itself very nicely to pilot s 


* x * 


The glass electrode is a high-resistance de\ ~ 
usually is connected to the recorder or amplifier \ . 
ed cables which are run through conduit. Leakag« ta 
to ground of the cable must be kept high, prefe 
times electrode resistance; and precautions are 1 
assure this condition. The cable must not be 
stressed in tension, and must be run through 
conduit which terminates electrically in a contin 
between the assembly and recorder case. A contin el 
trical bond is necessary to avoid electrostatic pix 
disturbance from radio-frequency sources. The con 
be grounded electrically; it should not be run thro hig} 
temperature regions; and precautions are sometiiies y<¢ 
quired to avoid “breathing” and accumulation of muoisty, 
inside. If the conduit runs from a hot moist atmosphere jp 
a cold region, there is danger of collecting moisture jngiq 
and grounding the lead wires. In such cases, down |o0; 
should be avoided or otherwise provided with a dip |e 
Under extreme conditions of “breathing” it has been foun; 
necessary and desirable to purge the conduit continuous! 
with air from the recorder or amplifier case outwar 

The maximum permissible length of lead wire is usual! 
limited by either of two factors, individually discussed j, 
the following: 

(1) Capacitance per foot of the high-resistance shielded cable « 
the glass electrode and recorder or amplifier. 

The effect of this capacitance is to alter the time constant of the m: 
uring circuit and limit speed of response of the instrument to chang 
pH of the solution measured. Some cables may have a comparatively |ow 
capacitance of 6.0 or 7.0 wuf per foot length while others, more commo; 
used, may approach 100 wuf per foot. Bearing in mind that the glas 
trode resistance may average 100 megohms under normal conditions, th 
use of a “high capacitance’ cable would introduce a delay or RC tiny 
constant into the measurement of 0.01 second per foot of lead wire, which 
corresponds to a one-second delay in response to changes at the electrodes 
if located a distance of 100 feet from the recorder. Other cables of low 
eapacitance, though much more costly, may reduce the time constant | 
0.001 second per foot; still others, of the “lo-loss”’ co-axial type, may int 
duce a delay of only 0.0001 second per foot, but at a cost increment 
10 or more. 

Moreover, the resistance of the glass electrode is not constant but varies 
with temperature, and may even reach a resistance of 1000 megohms at 
low temperatures of the solution measured, Each multiple of ten change 
in resistance of the electrode increases the time-constant, and hence th 
time of response, by a factor of ten. It is apparent, therefore, that th 
maximum permissible length of lead wire is not only a function of lead 
wire capacitance but also the resistance of the electrodes, which, in tur 
depends upon their operating temperature. Some glass electrodes hav 
been developed having extremely low resistance (comparatively) and are 
especially well favored for low temperature operation; they have mac 
possible an extension of maximum cable lengths for critical control instal- 
lations, In any event, before the control engineer can safely recommend ¢ 
given installation of pH control equipment, he must know the capacitance 
per foot of cables used, the resistance-temperature characteristics of th 
electrode system and the operating temperature of the process. Knowing 
this, he can readily determine whether the corresponding time constant 
will seriously affect the response of the equipment to changes in pH of the 
process being controlled. 

Not only is the RC factor important in automatic control installation: 
but it also has bearing on the accuracy of a multiple point pH recorder 
It also limits the maximum spread in pH difference of the points measured 
by a multi-point recorder since it limits the minimum time for “balancing 
in” on each point. High resistance electrodes and/or high capacitance 
cables may limit the spread between points to 3.0 pH or below for balance. 
ing-in accuracies of 0.1 pH at 30 seconds per point. The larger the spreai 
between points the larger is the delay charge which accumulates in the 
lead wire capacitance, and the greater is the time required for balancing 
in on each point. The usual glass electrodes, having resistances of 10 
500 megohms or above, may require at least one minute per point for a 
curacies of 1 percent, depending upon the sensitivity of the input measur 
ing circuit. 

High-speed pH recorders, which balance-in at a few seconds per poin 
or sean the scale within a few seconds or fractions of a second, may off 
no practical advantage if they operate in a high-RC electrode-lead w 
combination. Much experimental work has been done to decrease the re 
sistance of glass electrodes, but, until this is accomplished, and the ele 
trodes are used in conjunction with a suitable length of lead wire of a! 
propriate capacitance, there may be little to gain in using high-speed r 
corders, particularly on low-temperature applications. 
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(2) Losses and d-c. resistance-to-ground of shielded conductor. 

Body resistance and conductor-to-shield current losses of the insulating 
core shunts the electrode resistance and “shorts” the input circuit with : 
resultant error in instrument calibration, the seriousness of which de 
pends upon the length of cable. This factor is not so important with mod- 
ern equipment since the losses per foot of good shielded cable are very 
low and can be ignored within the length limits set by the capacitance | 
and RC factor. It has been experienced, however, that insulation resist- 
ance of the shielded conductor is affected by high temperature, and som 
few cables which had been run in conduits adjacent to exposed steam line 


(maximum cable length, 30 to 50 ft.) increased their cor 
ground with a resultant error of 3.0 to 4.0 pH within a fev 

This leakage factor is also important at junctions or 8} 
it is doubly important in high-humidity applications 
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Here’s a chemical gage 





for any pressure to 2500 p. s. i. 
and also for vacuum or compound ranges, 
and temperatures to 300° F, 


@ An accurate pressure gage for use where 
chemicals or viscous liquids either corrode or 


clog a Bourdon tube. 


The diaphragm is ‘“‘TEFLON” which resists 
practically all corrosive chemicals. The diaphragm 
chamber is supplied of any metal most suitable 


for the service. 


Write for complete information about the new 


Helicoid Chemical Gage. 








Only Helicoid Pressure Gages 
have the Helicoid Movement 


HELICOID GAGE DIVISION 


AMERICAN CHAIN & CABLE 


Bridgeport 2, Connecticut 
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“lhe Golay 
INFRA-RED DETECTOR | 


Is a superior detector for use in infra-red spec- 
troscopy. It has been acclaimed as presenting 
the best all around characteristics of sensitiv- 
ity, speed, reliability and spectral uniformity 
of response. 


most of the infra-red spectrometers in use 
today, and we solicit inquiries regarding such 


These detectors can be manufactured to fit 
applications. 


The Golay Infra-Red Detector is manufac- 
tured by The Eppley Laboratory, Inc., uader 
the personal supervision of Dr. Marcel J. E. 
Golay. 


Write for Bulletin No. 10c. 





|THE EPPLEY LABORATORY, INC. | 
Sctentifie Tnstruments 


NEWPORT +¢ RHODE ISLAND « U.S.A. 

















a 
Ground Joint Bar Stock Type 
T-120 — 1” Ball Type Ground Joint 
— 3/8" bore for #14 Gauge Thermocouples 
T-121 — 1" Ball Type Ground Joint 
— 13/64" bore for #20 Gauge Thermocouples 
T-122 — 1%4" Ball Type Ground Joint 
— 3/8" bore for #14 Gauge Thermocouples 
1-123 — 1%4" Ball Type Ground Joint 
— 13/64” bore for #20 Gauge Thermocouples 
Sizes: 8”, 10”, 12”, 15", 18” and 24” 
immersion length. Special orders up to 48” 
(T-120, T-122 only). 
Wall Thickness: 0.187" (T-120, T-122); 
0.179” (T-121, T-123). 
* * * 

















TRINITY manufactures all types of metal 
protecting wells for the primary detecting 
elements of all types of temperature indicat- 
ing, recording and controlling instruments 
for a wide range of industrial applications 


1-120 Series 
TRINITY Ground Joint 
Yer Stock Thermowel! 











SEND FOR your copy of new 
illustrated TRINITY catalog. 
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PROMPT 4 THERMNMETERS | 


(maximum cable length, 30 to 50 ft.) increased their cor 
ground with a resultant error of 3.0 to 4.0 pH within a fey 

This leakage factor is also important at junctions or sg; 
cable; it is doubly important in high-humidity applications 
ing core of some cables is rubber or “substitute rubber,’ 
comparatively easily with water and forms a conducting pat 
surface when the outer protective sheath is cut away for sp! 
more expensive cables, having insulation cores of polyethyle: 
rubber,” have extremely high body resistance, and do not 
with water, and the core can be exposed at splices without ar 
losses due to surface leakage at humidities limited only by ; 
sation. Cables having soft rubber cores may be satisfactory 
stallations, but their body conductance is usually higher tha: 
cables, and they are recorded only for short runs. It is nec: 
protect the exposed ends of soft rubber cables at splices « 
with polystyrene cement or thimbles which have low surface ‘ 

It is of interest to note that solid-wire shielded conductors 
lower capacitance-to-shield than stranded-wire conductors « 
gage for a given core material, and ordinarily can be use 
lengths than stranded-conductors for a given limiting RC ti: 
Its “break-in-tension” strength is less, but this is not ar 
factor if the cable is handled properly in transit and installatio: eit 
not subjected to flexing in use. No. 20 gage conductor has been foy 
satisfactory for industrial installations. Its “‘break-in-tensio: treng 
is approximately 50 pounds which is quite ample if the proj: hniq 
is used during installation. It is not advisable to use larger iduet 
because of their higher capacitance; smaller conductors are more vulng 
able to handling by plant mechanics and the wire may cut through 
insulating core and short against the shield when the cable is being pul 
through conduit turns or junction boxes. 

Leakage currents to ground occur most frequently not , 
a result of bad instrument design but because of improp 
installation technique, which, in turn, is a limitation cofihsgg 
fronting the equipment manufacturer. Plant electricia; 
are usually unaccustomed to handling anything but relatiy 
ly heavy low-resistance power equipment and wiring whe: 
a ground resistance test of a few megohms is an “open ci 
cuit.” They do not realize that the same resistance-to-groun 
test in high-resistance instruments is a “dead short.” Cable 
usually received from the vendor in a loose roll, are not ir 
frequently laid flat on the floor and “pulled from the center 
with resultant “stress loops” or kinks at each roll. Or, t 
cable may be completely unrolled and stretched out its fu 
length to relieve stresses prior to pulling, in which case it j 
sometimes stepped upon and the conductor breaks or cut 
through the insulating core because of high pulling tension 
caused by dragging friction of the cable on the ground. Pull 
ing soaps have frequenty caused leakage breakdown, par 
ticularly at splices or near terminal connections. Soaps hav 
been observed to “creep,” especially in hot humid plant af 
mosphere, and ground or short the terminal or splice co 
nections; or, as observed in some cases, they have effectes 
decomposition of the insulating core within a year’s timé 
In one instance of a bleachery installation where chlorin 
atmosphere is usually high, the pulling soap had “crept” 
distance of fifteen feet between the conductor and insulatin 
core and the chlorine had almost completely corroded th 
stranded conductors over the full length of “creepage.” 

The writer has recommended talcum or similar powder 
as pulling lubricants, and has found lycopodium particular! 
satisfactory. Not only does lycopodium lubricate but it repel 
moisture films and has been especially beneficial when dusted 
over splice or terminal connections. In fact, many installa 
tions infected with moisture grounding at the electro 
assembly terminal connections have been completely cure 
merely by dusting the terminal block with lycopodiun 
powder. 

It is more generally the rule than the exception tha 
hinges and hold-down screws of terminal box or assem)! 
cover plates corrode beyond use within a few weeks time. 4 
a result they are either left open entirely or closed loose} 
with the attending collection of moisture and grounding 0 
terminal connections. 

Corrosion is not wholly an operating problem but is mor 
directly a design limitation and should be recognized a!Mfonvenie 
treated as such by equipment manufacturers. Corrosion-" font gri 
sistance in use, especially in the chemical manufacturing 
dustry, is no less important than performance characteristic 
In many cases it is more important, and he is a wise equ!) 
ment manufacturer who recognizes this and other use lim 
tations and designs equipment accordingly. 

Cable failures could be minimized if each individué 
length were supplied on a spool and unrolled from a spindl 
and powdered as pulled. Furthermore the writer has foun 
it preferred practice to pull reference electrode and shield 
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conductors simultaneously and tape them togeth, . 
foot intervals. The reference electrode cable is y. S 
14 RW and serves as reinforcement for the more ; 

shielded conductor. Only one pair of conductors f, a 
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ate velocity readings, automatically averaged over a 3” dia; 
area, instantly indicated in feet per minute. ; 
tension handle facilitates positioning of instrument away from the pao 
bserver for readings in hard-to-reach locations, or where the observer's iT . CLUTCH TYPE 
would interfere with the normal air movement. La Ny | 
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que scale lock makes possible to retain scale reading when desired 4 aa 
il the lock is released—an indispensable feature where extension — 7 
d is used to position instrument away from the observer. 


agnetic damper steadies scale movement and levels out insignificant 
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“The Best Book of its kind—not only on Glass 
Blowing but on hundreds of techniques” 


Scientific and Industrial 
Glass Blowing and 
Laboratory Techniques 


By 
WILLIAM E. BARR and VICTOR J. ANHORN 
Gulf Research and Development Co. 


This book appeared in serial form in Jnstrwments 
from December 1945 to November 1947 (both inclu- 
sive) and was hailed in many laboratories and plants 
as “the last word on a hundred and one useful sub- 
jects.” 
Skilled Technician Barr and Scientist Dr. Anhorn 
have jointly written the MOST INFORMATIVE 
book on glass blowing ever prepared. 
Not only is construction explained in detail, but the 
operating principles of all pieces of apparatus are 
also explained. 

3880 PAGES 


212 FIGURES, most consisting of 
several diagrams, total over 300. 


24 TABLES. EXPERTLY-COMPILED INDEX. 


$6.00 postpaid 


Remittance must accompany order 


INSTRUMENTS PUBLISHING CO. 
921 Ridge Ave., Pittsburgh 12, Pa. 
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conductors simultaneously and tape them togeth: 
foot intervals. The reference electrode cable is y 
14 RW and serves as reinforcement for the more \ 
shielded conductor. Only one pair of conductors f; 
electrode assembly should be run through a 1-inc 
and only two pairs through a 1%-inch conduit. | 
should be installed at 50-ft. intervals in relative), 
runs or at 25-ft. intervals in meandering runs. A 
of cable in a pull box serves as an expansion lo 
lieves tension or loop stresses in the cable. 

Many industrial installations of pH equipment 
ating with lead wire lengths of 100 to 200 feet. Wh 


length can be exceeded or equaled for multi-point , 
cr critical control installations depends largely u . 
lower-resistance glass electrodes and low-capacity 


r Gee ee 


increased sensitivity of the measuring circuit, 

cables. It is not advisable to use excessive recori 

tivities which may expose the instrument to insta! 

minor line disturbances; but, on the other hand, it 

possible to take advantage of high input sensiti 

using a preamplifier located near the electrode 

which, in turn, is connected to a remote recorder throug 
low-resistance circuit. It is generally advisable to 7 

RC factor as low as possible, commensurate with accurg 
requirements and the “activity” of pH variations in t 
process. If either of these conditions is high, the 

should be located within 25 feet of the electrodes, or, if ¢} 

does not conform ,with control house requirements, a p; 
amplifier should be located as near the electrodes as })oss} 
(within practical limitations) and connected to the remo € 
recorder in the control house through a low-resistance ¢; 
cuit. It is furthermore desirable, from the standpoint of R 
delays in multi-point recorder installations, to use individu; 
preamplifiers at each electrode point and commutate the low 
resistance output circuit of these units with a single 1 
motely-located multi-point recording millivoltmeter. The : 
advantage of this system is its cost which may over-ride it 
gain in accuracy over a single multi-point pH recorder whic 
commutates the high-resistance circuit of each electrod 
point. Should the accuracy and “spread between points 
limitations of the latter equipment be satisfactory fo: 
given application, it probably can be had at a lower cos 
If highest accuracy is required, and the spread betwe 
points exceeds the limits of the less costly equipment, it ma 
be necessary to use the preamplifier combination. 

Buffer index of the process also limits permissible lengt! 
of lead wire in the high-resistance glass-electrode circui 
Processes having a buffer index of 3.0 or above are usual! 
subject to unusual “activity” of pH changes unless loads a1 
stabilized and the controller operates in an extremely hig 
residence system. If pH changes are “active,” it usually 
be found advisable not to exceed a lead wire length of 30 t 
50 feet for a single-point recorder or recorder-controller i: 
stallation. On the other hand, if minimum error from the I 
source is desired, it may be preferable to use equipment 0 
the preamplifier type which can be purchased for little, i 
any, price differential. What’s more, the preamplifier equip 
ment favors the use of high-speed millivoltmeter recordes 
controllers operating in the low-resistance output circ 
since response limitations of the over-all equipment can | 
minimized by using short-connected lead wires to the elec 
trodes. 

It is highly important, with most industrial pH measur 
ing equipment, that the lead wires be run in metal condul 
which is grounded electrically and forms a continuous elec 
trical bond between the recorder or preamplifier and e 
trode assembly. Although the glass electrode conducto! 
electrically shielded, this shielding is not sufficient to pr 
vent electrostatic pick-up, especially in the vicinity of arc 
d-c. machinery or other sources of radio frequencies. If ‘ 
posed, the cable may behave as an antenna and pick 
stray atmospheric voltages which appear on the chart ‘ 








sharp excursions of the pen. A conduit behaves as an elect! 
static guard circuit and nullifies the effect of these stra 
voltages. ; 


It is also desirable to run all power leads through conduf 
which is isolated from the measuring circuit, and, furthef 
more, it is advisable to not operate the pH measuring equ! 
ment from a common power circuit which supplies heavy ™ 
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ROMETHING REALLY NEW! | 
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me 


Is your problem 


precision... 


production, 
or Both? 


ASSOCIATED RESEARCH, Incorporated specializes in 
precision production. Research and design specialists are 
always available with the correct accurate answer to all 
instrumentation problems of industry, institutions, labora- 
tories, individuals and manufacturers. 


ASSOCIATED RESEARCH has the complete facilities 
to design, develop and manufacture instruments to any 
specification — or to develop proper specifications to given 
requirements or end use. 


Manufacturers of the famed KEELER POLYGRAPH 
(Lie Detector) a precision instrument measuring and re- 
cording three types of variables simultaneously, Associated 
Research is also equipped to develop and manufacture the 
instrument you need. 


WRITE us your need. We will be glad to work with 
you. No obligation, just tell us your problem. 


ASSOCIATED RESEARCH, Inc. 


3766 W. BELMONT AVE., CHICAGO 18, ILLINOIS 


Manufacturers of the V/BROTEST, the Insulation Resistance Meas- 
urement instrument with battery-operated power supply; V/BRO- 
GROUND, (also with self-contained power source) for measuring 
resistances to earth of ground connections; HYPOT, for testing insula- 
tion breakdown; DONUT Instrument Current Transformers and many 
other types and models highly respected in industry and laboratories 
where men know and depend upon instruments. Ask the man who loves 
fine instruments, 
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New Type M/K 8 Features: 


* MONO-METALLIC BRIDGE 
* EIGHT FILAMENTS 
* OUTPUT 12 mv. 1% He-AiR 
(approximation) 
All the New ‘'M"' Line for ‘49 
heave INCREASED OUTPUT and 
SAMPLING VERSATILITY — 
Standard ‘4 | P S fittings for 
comparative analysis; optionally 
dry or wet air reference. Close or 
remote sampling. 
STAINLESS STEEL—Cel! blocks 
now available in all models. 
SAVE MAN HOURS — Improve 
quality contro! with continuous 
reading and controlling gas anai- 
ysis instrumentation, incorporat- 
ing Gow-Mac sensing elements, 
standard electrical instruments 
and simple DC or AC circuits. 





THE NEW GOW-MAC BULLETIN 
of 49 fully describes and illus- 
trates 4 new ‘‘M’’ Type Sensing 
Elements. Write today—No obli- 
gation. 
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chinery or intermittent-arcing, or load-fluctuati; 
ment. These load or arcing surges may become ma 
r-f. feedback which finds its way through the pow: 
to the measuring circuit of the instrument with res 
stability. Conduit is particularly necessary when 
recorder must be operated near intermittent machi) 
writer has observed, in this respect, that a complet: 
duit shielded” power circuit was effective in « 
damping out the surge of a 50-ampere arc and n 
damping the surge of a 100-ampere arc taken off t! 
a point just 3 feet away from the recorder outlet, 
without the conduit, the same are caused periodic 
cursions of 2.0 to 3.0 pH. 

Input sensitivity and grid current of the measuriny «jr, 
are important limitations to measurement accuracie. Bex; 
ing in mind that glass electrode resistance varies fro.) 59 ¢, 
500 megohms and that a unit change in pH corresponq, 
roughly to 59.7 millivolts (at room temperature), a ().1 pj 
change demands a current sensitivity of 12 micromicros 
peres or less. On the other hand, should grid currents yea} 
the extreme value of one microampere, the resultant \oltap, 
drop in a 1-megohm electrode system is 1.0 volt which, at 
millivolts per pH, corresponds to an error of 16 pH, or mop 
than the entire scale. This analogy is only relative but 
presented to stress the importance of grid current and inpy 
sensitivity to accuracy of measurement. 

Grid currents rarely exceed 10-19 ampere for convention; 
industrial equipment or 10-12 to 10-14 ampere for specia| 
purpose instruments; and precautions are necessary to main 
tain these and other circuit design constants during oper: 
tion. Tubes with glass envelopes and top grid connection: 
are preferred and insulating materials of high body and su; 
face resistance, i.e., polyethylene etc., are required. Glas; 
envelopes of input tubes must be free of grease films (finger. 
prints, etc.) and are usually coated partly with polyethyene 
or silicone cement to avoid stray leakage currents across the 
glass surface. 

Capacitors having low-loss dielectrics and high body 
sistance; and grid resistors and other input circuit con 
ponents having the same characteristics, are preferred. |t 
is further desirable to coat all components of the critical i1 
put stage with polyethylene or similar cement and use rigid 
wiring with a minimum of anchor points. 

Pure resistance joints of a few ohms are inconsequentia 
in the input circuit but it is usually observed that “bad 
joints” are corroded joints which develop galvanic potentials 
and introduce a pH error proportional to the corrosion po 
tential. Maintenance personnel sometimes use acid solde: 
flux or more frequently use a paste flux which is “non-co: 
rosive” in a low-resistance sense of the word. It is important 
that corrosion currents be avoided. They are not serious i 
most low-resistance power wiring but the potential drops 
introduced into high-resistance instrument circuits consti- 
tute a major source of error and it has been found desirab) 
to use only a flux similar to pure rosin in ethyl alcohol. 

* + ok 

High-temperature applications (above 70 C) have bee 
particularly troublesome in the writer’s experience; not s 
much a fault of the glass electrode as the calomel half-cel 
The junction bridge of this electrode has been subject t 
polarization errors at high temperature which could only b 
eliminated by maintaining a continuous and relatively hig! 
rate positive flow of KCl through the junction. This conditio 
of polarization becomes manifest as sluggish and inaccurat: 
response of the recorder. It has been observed that cer 
tain calomel electrodes, in which the platinum collector wir 
dips directly into the mercury in contact with saturated KC! 
are affected by corrosion or apparent amalgamation of the 
platinum wire at the point of interface between mercury and 
KCI solution. It has also been observed that, in many suc! 
electrodes operating at high temperature, the calome! ref 
erence potential drifted upwards, apparently caused by cat 
alytic oxidation of calomel to mercuric chloride. It has not 


been uncommon experience, particularly with low-resistance 


electrode systems operating under slight polarizing cur 
rents, at low recorder insensitivity, to find the gray or whit 
calomel paste completely dissolved after a few days’ opera 
tion at elevated temperatures. 

Junctions of calomel electrodes formed through close fit 
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), a 0.1 pH THIS IS REALLY IT. .a pressure 
ron @ Filter Resistance gage that’s compact, long lasting, 
rents re : and highly accurate — with no 
ant t @ Air Velocity bearings or links to wear out! 
7 : ; @ Furnace Draft DWYER Magnehelic Gages, featur- 
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"a = sensitive to 4 of one thousandth of 
@ Gas & Static Pressures an inch magnet movement. Give 
nver you Plus, Minus and Differential 
mr spec DWYER Bulletin 250 readings. . cannot be damaged 
V to mair gives you full details. by over or under pressures high as 
ng opera Write for it! 5 Ibs. PSI. Portable and stationary 
Nnnections models, with ranges from 0-4” of 
y ry d sur water up to 0-12” of water 
"ed. Glass 2 
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1 FOR CONSTANT DEPENDABILITY 
Vustall 


MOELLER 
DIALS and 
RECORDERS 









Duplex, mercury actuated, — 
plain bulb type indicates jf 
temperatures at two separate — y 
points. } 


© 


TEMPERATURE RECORDING TYPE 













Single and multiple pen, Re- Moeller Dial or Recording 


mote Reading types in rec- Thermometers can be fur- 
tangular of round cases. nished with electrical con- 
tacts. eee 





FOUR GENERATIONS have depended upon the 
accuracy of Moeller instruments. 


FOUR GENERATIONS have relied upon the un- 
failing precision of all Moeller products. 


Eighty years of such confidence in proven per- 
formance establishes the name Moeller as a guar- 
antee of perfection in the engineering and manu- 
facture of temperature indicating and recording 
instruments, 

Send tor cacatogs and literature on 


INDUSTRIAL, LABORATORY 
AND RECORDING THERMOMETERS 
THERMOSTATS © HYGROMETERS 
HYDROMETERS ¢ PSYCHROMETERS 
AND MARINE SPECIALTIES 


MOELLER 


INSTRUMENT COMPANY 
132nd ST. and 89th AVE. + RICHMOND HILL 18, N. Y 

















Representatives in Principal Cities 
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ting ground-glass sleeves or plugs have not be 
satisfactory in the writer’s experience with high 
“/t Can > Happen ture applications because of their tendency to stick 
polarized joints. It usually has been more satisf 
Here” with use electrodes having a sealed-in mineral fibre, 
eee resistance crack in the glass which permits a fr 
KCl. It has also been a matter of operating expe 
reference electrodes of the ground-glass sleeve o1 
are more easily fouled than “pin-hole” junction « 
used in applications wherein a precipitate is forme: 
heres to the electrodes. The pin-hole cell permit 
flow of KCl which, in most cases, tends to retard { 
of a coating over the junction. 

An unusual and perplexing source of electrod 
has been in connection with the use of glass elec! 
amyl acetate solutions of penicilin broth. Some ce 
glass electrodes have a top terminal insulator mad: — 
or similar material, and it has been observed t} anvq@ol. 4 
acetate vapors “wet” the surface of this insulato ' = 
the glass stem of the electrode, with a resultant sh: 9 
the electrode measuring circuit. The use of insulating , 
terials which do not “wet” by amyl acetate, and coati; 
the upper portion of the electrode with a resistant plasti 
cement, has eliminated this source of trouble in the applies 
tion given. Other applications may have similar limitation; 














3 : stil the 

and the control engineer should not overlook this conditiogfifee to 
as a possible source of trouble. 

Newer techniques in electrode design and constructio,m'e™ 


which are not within the scope of this discussion, hay 
minimized many of the above-mentioned objectionable feale Fou 
tures and, although the application engineer must be guide: 
by the limitations of available equipment, he can prolon; 
the useful life and minimize operating errors of electrod 
which are exposed to severe operating conditions, by rotat 


| Westingh u =. d te : : 
ouse ing them on a periodic schedule with spares which are stored 
with the ends immersed in water (ordinary tap water) at 
djiudeo- SHOAL room temperature. Rotation of three sets of electrodes on an 


eight-hour schedule has usually extended the useful life of 


No. 31—Product of 
The Westinghouse 
Electric Corp. 
Mansfield, Ohio 








eas i Si electrodes beyond their continuous-service rating. 
Sensitive Chace Thermostatic Bimetal assures | DRS wonti 


users of this Westinghouse iron: “It can't 
happen here!” They preset the control at the 
proper temperature for material to be ironed; 
the thermostat, actuated by Chace Bimetal, 
automatically maintains the correct tempera- 
ture at the ironing surface. 






FOSSSSSSOSSSOS SSS OSOOS POSOOS OOS SOOO OOOO, 


Since customer goodwill depends on unfailing 
and accurate heat control by the thermostat, 
Westinghouse engineers specify Chace Ther- 
mostatic Bimetal for its actuating element. 
Chace No. 3600 Bimetal is particularly suit- 
able for this application because of its high 
deflection rate and maximum sensitivity in the 
operating range from 200° to 600° F, and 
has found wide acceptance in such applica- 
tions as flat irons, waffle irons, and roasters. | 


tlant 


Baltim 


MANUAL PRESET TIMER 


Automatically trips a heavy-duty electrical 
control switch after a pre-set time interval. 
12 dial ranges from 0-15 sec.—to 0-24 hrs. 
Telechron motor-operated for absolute 
dependability. Special features available 
$ for most applications. 


: nequesten DATA SENT PROMPTLY 


When customer acceptance for your product 
must be determined by dependable tempera- 
ture indication or control, sound engineering 
says, “Specify Chace Bimetal —Here!"’ Chace 
engineers are ready to assist in designing the 
correct actuating element for your product. 








SOSOSOSSSOSSSHSSOSSSSSSVSOOSD 
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w. M. CHACE co. 






; # <J/ Ye Tee 
Mansa 44402174 Gi / MeAPHMO44GHL ($ientedGdd 
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ae: AUTOMATIC TEMPERATURE CONTROL CO., INC. 


1609 BEARD AVE ¢ DETROIT 9, MICH 5212 PULASKI AVENUE ® PHILADELPHIA a4, PA. 
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GENERAL NOTES 

|, During the summer months, the local sec- 
ns had no meetings so that no section reports 

pear in this issue. 

», As Mr. Hildenbrand has resigned as ISA 
rnal Editor, the National Office will fill in 

til the new editor is appointed. Therefore, be 

ve to send your news directly to the National 
fice, Instrument Society of America, 921 Ridge 
venue, Pittsburgh 12, Pa. 

3, Beginning in this issue of the ISA Journal 
will find two of the papers presented before 
Fourth National Instrument Conference and 

chibit in St. Louis. 

{, In the October issue you will receive a re- 

rt on the St. Louis Board of Directors’ Meeting. 


WELCOME TO SECTIONS 46 AND 47 
The 46th Section to be known as the Albuquer- 
ue Section has been granted a charter. Also 
tion number 47, the Columbus Section has re- 
ived notification of the granting of its charter. 
, hearty welcome to these two new sections. 


SECTION SECRETARIES AND MEETING DATA 


kron: Fred A ieoal, 


982 Columbia Ct., 





ruba: A. S. , MacNutt, 
Aruba, 





tlanta: H. Kockritz, Fischer 


©. 36th St., 





Baltimore: Geo. B. Greer, 631 





Baton Rouge: James H. 





Boston: C. J. Nazzaro, 





alifornia: D. D. Taylor, 234 E. Colorado, Sieiieie 3 








entral Illinois: H. F. Lange 2101 W. Glen 











entral Indiana: H. F. Coffey, 


Indianapolis, Ind. 


Carl F. Kayan, Pres. 
H. C. Frost, lst V. Pres. 


Editor, H. L. HILDENBRAND, Box 35, Onarga, Illinois 
L.S.A. National Office, 921 Ridge Ave., 


Pittsburgh 12, 


1.S.A. OFFICERS 
F. H. Trapnell, V. Pres. 
J. B. McMahon, V. Pres. 
A. O. Beckman, V. Pres. 


SEPTEMBER 1949 








Penna. 


Hugh E. 
Richard Rimbach, Exec, 










Ferguson, Treas 


Sec’y 


No. 9 








ISA EMPLOYMENT SERVICE 








c/o sm Oil & Ne tlt Co., 


& Potter Co., 84 Peachtree St 


Baltimore, 


456 Central Avenue, Milton 87, Mass. 





110 G Nelson Ave 


the coming months when 


monthly 


In preparation for 
the sections will again be holding their 
meetings, the Employment Committee 
that the following suggestions be adapted to in- 
crease the efficiency of the Employment Service, 


requests 


and to expedite the handling of members’ job 
applications. 
Every section should have an Employment 


Committee. Appoint this Committee as early in 
the season as possible, if this has not already 
been done. Have the section Secretary or the 
Chairman of the Section Employment Committee 
advise the Chairman, National Employment 
Committee at the National Headquarters of the 
name and mailing address of the section Chair- 
man. Suggested procedure for the operation of 
the Section Employment Committee will be 
to the section Chairman. 


sent 


‘Simpson, § 3647 Gladiola, Baton Rouge, La. 








harleston: Albert H. Hix, 15 





Coleanes 


9 B Dixie St., Charleston 1, 


hicago: Floyd E. iicean, Rm. 1420 Fisher Bldg. 343 S. Dearborn St., 





incinnati: 





well Reg. Co., 5005 Euclid Ave., Cleveland 


umberland: Clyde Babet, P.O. Box 447, Cumberland, Md. 





detroit: Seymour ities 13331 Linwood, Detroit, Mich. 


" ——— ————$— — 


astern New York: Wm. J. Claffie, Winchnen-anaith. | Inc., 33 Riverside 


\ve., Rensselaer, N. Y. 





Telephone Date Dinner Meeting 
» Barberton, Ohio. : 4 Tues. X 8:00 
‘Ltd, 
1 Tues. X 7:15 
nid ii i hide Ga. 4 Mon. x 7:45 
ise, Ma. ce 2 Fri. 
ilton § Last Wed. 6:00 7:00 
Fieatenie 1, Calif. : 1 Tues. 6:30 
hice Soieta: 5, ll. it 1 Wed. 6:30 7:30 
ok ae as 
1 Tues, Xx 7:30 
w. va. ; 1 Mon. X 8:00 
1 Mon. 6:30 8:00 
oa: 3 Fri. xX 8:00 
5, Ohio. 1 Wed. 6:30 8:00 
aiatial “7 Tues. after 4 Mon 30 8:00 
MM cs 3 Tues. 
1 Tues. 6:30 8:00 
: 3 Sem. 


pulf Cons: A. E, Bunn, 2237 North St., Beaumont, Texas. 





leveland: R. M. Woodside, Brown Instrument Div. of ihimdueatia tise’: 


Edward H. Muhleisen, 320 Durrell Ave., Cincinnati 15, Ohio 




















Every Section Employment Committee should 
immediately report to the National Office any 
opening for instrument men that cannot be filled 
from local section members. Every opening re- 
ported may mean a job for a member needing a 
position. In reporting the opening, give all re- 
quirements and the wage or salary if 
Employment application forms will be provided ali 
sections upon request. Have the member appli- 
cant fill in all items on the application card 
this is important. 


possible. 


In order to provide more and better positions 
for members, the section Employment Committee 
can greatly assist the Employment Service by re- 
porting to the National Office the names and 
addresses of those companies in the section area 
who employ instrument men. Also report the 
name of the individual in charge of employment 
if possible. 
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Felephone Date Dinner 





Houston: E. E. Kleir, 2518 S. Blvd., Houston 6, Texas. Last Mon. x 


Inyokern, China Lake, Calif: A. G. DeBell, U. 8S. Naval Ordnance, 
Test Sta., China Lake, Calif, 








Kansas City: Lewell F. Spies, J. F. Pritchard & Co., 908 Grand Ave., 




















Kansas City, Mo. Last Tues. 6:30 
Louisville: H. C. Schermus, 980 Palarka Rd., Louisville, ‘Ky. vs! 4 Tues. x 
Menanedt: & 2. ‘Stee. Monsanto (Cs Canada) Ltd., 425 St. Patrick § St., LR , 

Ville LaSalle, Quebec, Canada. cat ee. /- 
New Jersey: W. D. Archibald, 605 Westminster Ave., Elizabeth 8, N. J. i a cab niriys 1 Tues. 6:00 
New Orleans: W. H. Haney, 2927 Music Avenue, New Orleans, La. tees No Regular Date 
New York: N. J. Cherry, P P.O. Box = 608, Merrick, N. ee: bei) Last Mon. x 


Sncinns Susana: Mrs. James L. Martin, 697 Sion Ave., ee 
Buffalo 9, N. Y. GR. 1450 4 Mon. 6:15 


North Texas: F. Zapfte, Lone Star Gas Co., 2701 Logan St., Dallas 1, 
















































































Texas. 
aati Indiana: a eden Beckman, 547 N. Waller Ave., » Chicago 44, mi, 8 Wed. 6:30 30 
Onk Ridge: John H. Clark, 188 Clayton Hall, Oakridge, Tenn. == SS™SW 1 Wed. 6:80 0 
Ontario: Jo John W. Husther, 811 Geutherland Dr. power rs, ‘ennai: Canada. Er 3 Thurs. 6:45 
LT TAMA — ‘ee 
eee ‘Miss Louise Suckfield, c/o P.O. Box 2088, es ee a 4 Mon. 6:80 00 
Presaue Isle: ‘Eawin P. Schuwerk, 445% Halley St, 1. P, Erie Pa. 4 Tues. ae: 8:00 
Richland: R. Ss. eemend ane “Abbott, Richland, iio ' csnahtgs 2 Wed. x i 7:30 
Rochester: R. C. . Swarts, Jr., 1201 Granite Bld. Rochester 4, New York, aes 4 Tues. x 3:00 
St. Lois: W. G, Lee, 4710 Delor St., St. Louis 16,Md. 22S” 1Wed. x 800 
Sarnia: Mr, — T.Y arke, 140 St. Clair St., Point Edward, Ontario, 2 Fri x 

Canada. ri. 
South Bend: Sam M. Rouse, 436 Moccasin Ave, Buchanan, Mich, 1 Thur. 6:30 1:80 
pre Michigan: mee Kuiper, 2 517° Hillsdale, Sinn, 3 Mich. ae sa 2 Wed. ee 6:30 8:00 
South Te Texas: H.C. Givens, ‘the Gini Cit | P.O, 687, Farfurrias, Texas. pees 1 Tues. x 7:30 
Tennessee: Nelson w. Sistine ee Si SL a No 0 Definite Night Sia 7:00 8:00 
Tulsa: C. R. Horton, 8211 E, 7th, Tulsa, Oklahoma. Rasa carenemeram aoe 1 Mon. : gaat: 7:30 
Twin Cities: Ray ieee, Rihsceesteiel Div. Sinneegeta Tonal Re Reg. foc eo ‘9 ; 

Co., 2758 Fourth Ave., Minneapolis 8, Minn. 4 Tues. ? 6:30 
teeta: Sihetecitie, Mie /o PERE paheiineis Cn: 9010-2 20 ; ; oy See 6 7:30 

Georgia Avenue, Silver Springs, Md. 3 Mon. . ie ' igs 
Wayne County: Robert Karr, 2455 B Biddle Avenue, Wyandotte, anne: ae $ Mon. sae 8:00 











INSTRUMENTS ON tHE MARCH — Continued 


i i that aré 
is needed to produce a good instrument plant control and the problems ate 
ICS Adds Course man. ... The main training problem found in connection with the generat 








. . is the training of instrument sales and utilization of steam. . . Such train 

in Industrial forces, instrument installation men, and ing takes full advantage “of the fines 

. instrument repairmen.” laboratory there is — his own industn ‘ 

Instrumentation “In general,” continued Mr. Richards, plant, power station, or chemi 
~ “industrial instruments may be divided process. 

SCRANTON, Penna. — Recognizing into two classes; steam-power special- “The I.C.S. has received many 


the importance of well-trained instru- ties, and industrial process control. The quests for courses of the kind outline’ 
ment men in industry, the International ¢omer includes those instruments used above. In cooperation with a group 
Correspondence Schools has completed primarily in connection with the gen- ; .< ga es hie the 1.C5 
the arrangement of a course known a8 gration and use of steam, and the latter |” : Sah tee Degmell 
“Industrial Instrumentation.” those instruments used primarily in the ws renee eer eng Industriad Instruf 

According to W. N. Richards, Diree- chemical industry in the control of unit © * COUTSe ban provides an ze 
tor of the School of Mechanical Engi- processes. ... The steam-power special- entation. The nage h fe ae ae 
neering of the L.C.S.: “It is not gen- ties class of instruments requires train- swer to the problem that has } 
erally realized that extensive training ing that applies particularly to power- long unsolved. 
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« « « Engineers like the control 
lexibility of this Strip Chart Re- 
order provided by a simple micro 
switch arrangement. The “black- 
oard” illustration shows 4 roller 
ype lever micro switches (A) locat- 
ed on the Control Switch Base (B) 
ontrol Cams (C) move with Ver- 
ical Shaft (D) which is linked to 
he Pen Assembly. With this simple 
echanism, providing 6 types of 
‘ontrol functions, a permanent rec- 
rd of a multitude of process vari- 


that are 
nerati 
ch train 
he fines 
idustria 
chemica 


any 
outline 
roup of 
p 0.5 
wemenii 


; 
Instruf 

in anf 
been sf 


RECORDERS 





Processing Industrie 


because... 


ables—temperature, voltage, am- 
peres, speed, etc.—may be obtained. 

Whether your application is in 
the Metal, Chemical, Ceramic, Plas- 
tic or Laboratory Classification, 
there is a model for your purpose. 

Capacilog Strip Chart Recorders 
use the same “Wheelco Electronic 
—No Contact—Principle” that is 
featured in 40,000 indicating py- 
rometer controllers which have 
successfully been applied in indus- 
trial processing in the past. 


s are sol 


he 


Feseeeeeeeeeeeeeee ee 2228824 


+ WHEELCO INSTRUMENTS COMPANY } 
| 833 W. HARRISON ST., CHICAGO 7, ILL. | 
! Please send me the Bulletin(s) : 
' checked below: ; 
' i 
! {-] C2—Strip Chart Recorder : 
| (J Z6500—Condensed Catalog} 
' 1 
1 Name... Title ; 
Company.. ; 
i ' 
| Street... ! 
1 1 
i City State + 
' ’ 
Leeaxweeaeeeesaeaeeeaeanaeeeenaeaanad 





Z. 


COMBUSTION SAFEGUARDS + CONTROLLERS 
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THERMOCOUPLE 
INSULATORS 


This Gordon Thermocouple 


Tebitiiehicl m@malcielicleadcle Male) mselale 


eLitiile tte MlitichaclleM Zeli-tamdeliil 


st as qoodq as new 


Available only through GORDON, 
Serv-rite Thermocouple Insulators 
are made to stand the gaff of ex- 
cessive thermal shock far above 
normal requirements. 

For sturdy and reliable thermo- 
couple insulator performance to 
meet peak production needs — 
Specify Serv-rite...a Gordon devel- 
opment backed by 32 years’ ex- 
perience in supplying industry with 
insulators that last longer and 
give better results. 





GORDON. 
:¢ SERVICES: 


Serv-rite Thermocouple In- 
sulators—in any type or size— 
can be supplied immediately from 
Gordon's large stocks in the Chi- 
cago and Cleveland Plants. Re- 
member—you can always distin- 
guish Serv-rite Insulators by their 
tan color. 
Fish Spine Beads 
Asbestos Tubing Single Hole 
Double Hole Round Double Hole Oval 


Specialists for 32 Years in the Heat Treating 
and Temperature Control Field 


Dept. 21 © 3000 South Wallace St., Chicago 16, lil. 
Dept. 21 © 7016 Euclid Avenue @ Cleveland 3, Ohic 


Asbestos String 
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Manufacturer 
ew Literatu 


In this department we report new literature pertaining to Instrumentation, receiv 
manufacturers. We urge readers to request ONLY those bulletins which will be of va 


Use the Postage-free Order Card on Page 863. 








R-441 MAGNETIC COUNTERS. 2-page 
Bulletin No. G47-59C describes and illustrates 
maker’s non-reset magnetic counters for a.c. or 
d.c. Standard specifications, optional features, 
etc. are listed.—Veceder-Root, Inc., Hartford 2, 
Conn. 


R-442 MILLIVOLT METER. 4-page bul- 
letin describes and illustrates maker's “Model 
MV-18A” RF vacuum tube millivolt meter for 
TV, FM, and radar. Applications, frequency re- 
sponse, specifications, etc. are discussed.—Milli- 
vac Instruments, P. O. Box 3027, New Haven, 
Conn. 


R-443 “RECTIFIER NEWS.” 4-page issue 
of this house organ discusses selenium and selen- 
ium dry plate rectifiers—International Rectifier 
Corp., 6809 South Victoria Ave., Los Angeles 43, 
Calif. 


R-444 MOISTURE CONTENT INDI- 
CATOR. 10-page bulletin describes and illus- 
trates maker’s “Drimeter’’ instrument which can 
be installed in any type fabric or warp sizing 
machine to indicate moisture content of finished 
product.—-Fielder Electronics, Inc., Huntington, 
Long Island, N. Y. 


R-445 PAPER TESTING. 2-page Bulletin 
4905 presents discussion titled: ‘‘What’s New In 
Paper Testing Instruments.’’—Thwing-Albert In- 
strument Co., Pulaski Co., Pulaski Ave. at Penn 
St., Philadelphia 44, Penna. 


R-446 “THE HYDROMIKE.” 4-page No. 31 
issue of this house organ covers information on 
instrumentation in hydrology, surveying, and 
meteorology. Discussion of ‘“‘Robot River Re- 
porter,” a device for signalling water level read- 
ings over telephone, is featured.—Leupold & 
Stevens Instruments, 4445 N.E. Glison St., Port- 
land 13, Ore. 


R-447 AIR GAGES. 26-page Catalog CTP- 
491 describes and illustrates maker's ‘‘Precision- 
aire” instrument for dimensional control prob- 
lems. Features, components, special applications, 


etc. are discussed.—Sheffield Corp., Dayton 1, 
Ohio. 
R-448 D-C. AMPLIFIER. 2-page bulletin 


describes and illustrates maker’s “‘Type DCA-3” 
universal d-c. amplifier equipped with widely 
variable input and output circuits, adjustable gain 
and feedback. Features, applications, vacuum tube 
voltmeter operations, calibration, accuracy, etc. 
are discussed.—Millivac Instruments, P. O. Box 
3027, New Haven, Conn. 


R-449 CHRONOGRAPHS AND TIME 
STANDARDS. 16-page Bulletin 171-49 illus- 
trates and describes maker’s tape chronogravhs, 
drum chronographs, electrically driven tuning 
forks, regulator clocks and accessories.—Gaertner 
Scientific Corp., 1201 Wrightwood Ave., Chicago 
14, Til. 


R-450 OSCILLOGRAPH PHOTOGRAPHY. 
12-page booklet describes oscillograph photog- 
raphy with maker’s “Oscillo-Record” camera. 
Oscillograms produced, specifications, accessor- 
ies, etc. are discussed.—Fairchild Camera and 
Instrument Corp., 88-06 Van Wyck Blvd., Ja- 
maica 1, N. Y. 


R-451 HAND CONTROL VALVES. 20- 
page Bulletin No. 241-1 illustrates and describes 
maker’s “Hi-Lift V-Port Indicating Type Hand 
Control Valves.” Also contains information on 
determining valve sizes, capacity charts for 
liquids, afr, gases, and steam.—Minneapolis- 


Brown 
Aves 


Honeywell Regulator Co., 
Wayne and Roberts 


“THE OSCILLOGRAP!} 

page Vol. 11, No. 2 issue of this | 
features articles titled: “Luminescent Scree; 
Cathode-Ray Oscillography,” and “Diode Lin 
er Circuits in Oscillographis App! 

Allen B. Dumont Laboratories, Inc., Instrum 
Div., 1000 Main Ave., Clifton, N. J 


R-453 LABORATORY APPARATUS 
page Catalog 860 describes and illustrates mak: 
apparatus for metallurgical laboratories; inc|y, 
description of ‘‘Polmatic” automatic ; 
polishing specimens for microscopic exan 
hand model specimen polisher; submerged s 
men cutter; and accessories.—Precision Scient 
Co., 3737 W. Cortland St., Chicago 47, I! 





R-454 LABORATORY OVENS. 28-pa4 
Manual No. 397 describes and illustrates maker 
laboratory temperature control apparatus; featu; 
design, gravity and mechanical convection, co; 
struction, insulation, wiring. Models described ; 
clude cabinets for handling inflammable or ¢ 
plosive material, steam-heated ovens, incubato; 
etc.—Precision Scientific Co., 3737 W. Cortlang 
St., Chicago 47, Ill. 

16-1 


R-455 “BURRELL ANNOUNCER pag 
No. 49-6-35 issue of this house organ features aj 
historical story titled ‘‘Filter Paper ;’’ and article 
on new refractometer, speed drying oven.—Burre 
Technical Supply Co., 1942 Fifth Ave., Pittsburg 





sts us 


19, Pa. levela 

R-456 DIAPHRAGM CONTROL VALVESB R47! 
32-page Bulletin 700-1 describes and _illustrateqpage 
maker’s “Series 700” diaphragm control valves g's © 


includes diagrams, drawings, charts and tables 
air-operated diaphragm motor control valves.- 
Belfield Valve Div., Minneapolis-Honeywell Reg 
ulator Co., Philadelphia 44, Pa. 


R-457 LIQUID LEVEL CONTROLLER: 
32-page Bulletin 48-1 pictures and describes mak 
er’s direct-connected and air actuated controller 
for controlling, maintaining and regulating liqui 
levels; includes tables and charts.—Belfield Valv4 
Div., Minneapolis-Honeywell Regulator C 
Philadelphia 44, Pa. 


R-458 BROADCAST STATION MEASURE 
MENTS. 38-page manual explains and illustrated 
station performance measurements required for 
F.C.C. records and reports; designed to assist 
radio engineers meet requirements for AM and 
FM broadcasters; lists equipment needed, proper 
procedure for measuring, recording, etc.—Hewlett 
Packard Co., 395 Page Mill Rd., Palo Alto, Calif 


R-459 “GENERAL RADIO EXPERI 
MENTER.” 8-page Vol. XXIV No. 1 issue of 
this house organ features an article titled “Dis 
tortion Measurement in the Broadcasting St 
tion.”.—General Radio Co., 275 Massachusetts 
Ave., Cambridge 39, Mass. 


R-460 TRANSMITTER MICA CAPAC! 
TORS. 2-page Bulletin No. NB-135 describes an 
illustrates maker’s new line of transmitter m 
capacitors with universal mounting intended ! 
use in low power transmitters; lists dimension 
outstanding features and uses.—Cornel] Dubilie 
Electric Corp., South Plainfield, N.J. 


R-461 ELECTRONIC GAGER. 8-pag: 
tin describes and illustrates maker’s ‘‘Var« 
tronic gager, remote reading liquid leve 
lists features of transmitter and receiver 
wiring, diagrammatic installations, etc.- 
Recovery Systems Co., P.O. Box 231, Co: 
Calif. 
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s2( ORROSION-RESISTANT MATE- 
Ls. psion-resistant materials of construc- 

4 packing materials for use with over 300 
ei 1 liquids and gasses.—Fischer and Porter 
7 County Line Rd., Hatboro, Pa. 


3 “TRACERLOG.” 12-page No. 19 issue 
this house organ contains articles on new 
nt, uses of radioisotopes and a list of re- 
ublished books in the field of radioactivity. 
erlab, 55 Oliver St., Boston 10, Mass. 










om 


D464 CHLORINIZER. 4-page Bulletin 840- 
describes and illustrates maker’s ‘Model 
s* Chlorinizer; also contains distinguishing 
ures, uses, construction and installation infor- 
on. —Builders-Providence, Inc., Providence 1, 


1 
uel 465 MEASUREMENT OF RADIOAC- 


s.. Vo iladelpllepy, 90-page RCL Information Bulletin No. 
bes and illustrates maker's instruments for 





seri 





age bulletin, Catalog Section 97, tab- | 





| 





| 


> tion of radioactivity. — Radiation Counter } 
SPHER vorateries, Inc., 1844 W. 21st St., Chicago 8, 
Us house o, 
ent tena? 

“Diode Linie466 DIAL THERMOMETERS. Bulletin 
\pplications,” k describes maker’s vapor-pressure-actuated dial 
nc., Instrumliermometers; uses for rigid stem or flexible tub- 

J ; type. —The Powers Regulator Co., 2720 Green- 
A w Ave., Chicago 14, Ill. 

RATUS e 
strates, fleas?) RECORDING THERMOMETERS. 

oe jetin No. T842 describes and illustrates uses | 












ories in c 
he naker’s traveling-oven recording thermometer ; 


bs specifications. —The Bristol Co., Waterbury 
Conn. 

p-468 TIME CALIBRATOR. 2-page bulletin 
ribes and illustrates maker’s ‘“‘Type 160’’ os- 
loscope time calibrator; lists uses and specifica- 
ns.—Owen Laboratories, 9130 Orion St., San 


atus ; Reni) rnando, Calif. 


ivection, cof#R.469 REGULATED POWER SUPPLY. 2- 
| described ir ge bulletin illustrates and describes maker’s 
mable or e@iModel A” regulated power supply; lists regula- 
S, Incubatorgiion, ripple, stability, dimensions, weight and uses. 






Cortlan@ The Howard Co., 934 Argyle Rd., Drexel Hill, 


ER.” 16-pagMk R470 FEED WATER CONTROL. 16-page 
n features afMulletin No. 105-B describes and illustrates mak- 
" and articledii’s three-element feed water control; explains ad- 
ven.—Burrel/mntages, control problem, operating features; 
, Pittsburgifists users.—Bailey Meter Co., 1050 Ivanhoe Rd., 
leveland 10, Ohio. 


R471 TEMPERATURE CONTROLLERS. 
page Bulletin No. 340 lists and illustrates mak- 
’s control instruments; includes specifications 
nd tables o_m™md prices on low- and high-pressure throttling 
ol valves™as controls, dial thermometers, temperature re- 
eywell Regimprders, etc.—The Partlow Corp., New Hartford, 
ew York, 


R472 MAGNETIC PENMOTOR. 2-page 
lietin describes and illustrates maker’s model 
L-902 magnetic recording penmotor, and model 
L-905 amplifier for use with penmotor; lists uses 
d specifications.—The Brush Development Co., 
05 Perkins Ave., Cleveland 14, Ohio. 
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d illustrate 
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‘EASURE 
illustrate 
quired for 
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igh-temperature electric furnaces; gives essen- 








upply Co., 1942 Fifth Ave., Pittsburgh 19, Pa. 





; AM andi’ R474 “MODERN PRECISION.” 4-page | 
ed, properfMol. 9, No. 1 issue of this house organ features 
—Hewlettrticles on waste neutralization and better control 
\lto, Calif. Jf furnace firing through use of maker’s products. 
a Leeds & Northrup Co., 4902 Stenton Ave., 


Philadelphia 44, Pa. 


R-475 DIAPHRAGM SEAL FOLDER. 2- 
age Drawing No. GH-449 depicts maker’s plain 
nd cleanout type diaphragm seals, for insertion 


1 issue of 
led “Dis 
ting Sta 
sac husetts 









eld and Green, Cleveland, Ohio. 


>APAC! 
R476 COLOR MATCHING APPLICA- 










ribes an 

ter mic OR. 4-page bulletin illustrates and describes 

why aker’s “Triplex Film Applicator” for matching 

nensions #eelOfS amd comparing gloss and opacity; treats 

Dubilie #e2*ching problems, operation and cleaning of in- 
#‘rument.—Henry A. Gardner Laboratory, Inc., 
7723 Elm St., Bethesda 14, Md. 

ge ME RAT? MAGNETIC OSCILLOGRAPHS. 2- 

1 gage: Mee bulletin illustrates and describes maker’s 

ae | BL-202 double-channel magnetic oscillo- 

— Vapor h and model BL-211 single-channel with am- 





ompton 
— Co., 3405 Perkins Ave., Cleveland 
Yhio. 


al features and specifications.—Burrell Technical | 


R-473 ELECTRIC FURNACE. 4-page Bul- | 
tin No. 515 describes and illustrates maker's | 


in maker’s Diaphragm Seal File Folder.—Mans- | 


| 
| 
| 





| 
| 














MODEL 406 


RECORDING OSCILLOGRAPH 
FOR 


VIBRATION — TEMPERATURE 
STRESS — STRAIN ANALYSIS 


where any or all of the above information is an important factor. 





















































FEATURES 


12—50 individual channel recording. 


—y 






Continuous recording up to 200’ without jamming 








Instantaneous changes of recording speeds up to 50” per second with automatic 
adjustment of lamp intensity. 

4. Timing System — Discharge lamp controlled by temperature compensated tuning 
fork providing sharp .01 second with heavier .1 second timing lines. Conversion 
to .1 second lines only, by switching. 





5. Independent optical system provides constant view of traces y/ith optimum light 
intensity at all times. 







6. Recording lamp under constant surveillance of external condition indicator lamps. 






™“ 


Galvanometers — with optional range of frequencies and sensitivities. 






8. Electrical — Available for operation from option of 12 or 24 volts D.C., or 110 
volts A.C. 






OPTIONAL FEATURES 


Trace identification by means of light interruption. 













Trace scanning for observation of steady state phenomena, 






Remote control unit. 







Automatic record numbering system. 





Automatic record length control. 







ee 


Visual paper footage indicator. 










For additional information write 






GEOPHYSICAL CORPORATION 


TULSA, OKLAHOMA 


EXPORT: 
Philadelphia 7, Pa. 149 Broadway, New York 


216 No. 12th Street 
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R-478 FLAME PHOTOMETER 
| struction Manual describes and illust 


| “Model 52A’’ flame photometer; co; 
FOR PERMANENT RECORDS |Reoaecoee 
ance, etc.—The Perkin-Elmer Cor; 


Conn. 
HEILAND 


R-479 STRENGTH TESTERS 
log describes and illustrates mak: 
strength testers, micrometers, basis 
for manufactured or fabricated ma 
uses, specifications.—E. J. Cady C 
Salle St., Chicago 2, [1 





















































R-480 STRAIN AMPLIFIER 
tin describes and illustrates maker’s 
310” strain amplifier; lists uses and sp¢ 
use with direct inking oscillograph 
Development Co., 3405 Perkins Ave 
14, Ohio. 


R-481 AIR FILTERS. 2-page B 
illustrates and describes maker’s abs 
“Centrisorb” air filters; lists dime 
capacities. — Industrol Corp., 88-35 
Glendale, Brooklyn 27, N.Y. 


R-482 SYNCHRONOUS MOTO! 
Catalog IS-100 describes and illustra 
| small synchronous motors and in: ‘r 
ments; contains complete data, cut 
' | specifications and typical applications 
| Inc., Ashland, Mass. 


R-483 PHOTOMETRIC UNIT 
chure describes and illustrates mak« 
metric unit and exposure heads; contai: 
tions, applications, installation, oper: 
maintenance data.—Henry A. Gardn 
tory, Inc., 4723 Elm St., Bethesda 14, M 


R-484 PORTABLE GLOSSMETER. 4 
booklet illustrates and describes mak« 
75-degree glossmeter for testing paper 
materials.—Henry A. Gardner Laborat 
4723 Elm St., Bethesda 14, Md. 


R-485 TIMING DEVICES. 6-pag 


*‘Mark-Time” illustrates and describes mak 
timers and switches; lists uses and sp atior 
—M. H. Rhodes, Inc., 30 Bartholom: A 


Hartford 6, Conn. 
R-486 REGULATING VALVES 4 








The HEILAND CR-43A Cathode-Ray Recorder has four re- one pe = aae geri ae 
cording channels, each consisting of a one-stage balanced float valves; contains cutaway views, diagra 
amplifier direct-coupled to a 3” short persistence Cathode- ec Barter car. 
Ray tube. Records of the waves appearing on the tube delphia 44, Pa. 
screen are made by a 35mm. built-in camera which can R-487 HIGH-VACUUM APPARATUS 

be operated at one of four quickly selected speeds. The ee ces ned ilnetre 

° optical system may be shifted to photograph either 2 or 4 Sl ak MARIE Sota. eine bad speciscs 
channels. A fork-controlled discharge tube produces 100 | tions of instruments.—Central Scientific Co., 17098, 9) 


Irving Park Rd., Chicago 13, Il. 


R-488 “EBERBACH ANNOUNCE! 
page No. 49-6-35 issue of this house organ { 
articles on filter paper, portable autoclave, speed 
drying oven.—Eberbach & Son Co., Ann Arbor 
WRITE TODAY FOR COMPLETE INFORMATION TO... | Mich. 


R-489 ELECTRONIC INSTRUMENTS 
page Bulletin 427 describes and illustrates : 
er’s “Dynalog” electronic instruments for pr 
measurement and control; explains prin 
operation; contains chart records, drawing 
photos, specifications and applications.—The Fo: 
| boro Co., Foxboro, Mass. 





time marks per second. 
Daylight loading magazines assure easy film loading. 
A viewing door provides convenient visual observation. 
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2499 SELENIUM RECTIFIERS. Two 2- 


ER ¢ bulletins describe and illustrate maker's 
ust i n “Powerector” bridge rectifiers; contains 
cor , “ and specifications. — Standard Arcturus 
Tat Aep., 94 Clark St., Newark 4, N. J. 
we 2.491 STRIP SELENIUM RECTIFIERS. 
nage bulletin pictures and describes maker’s 
S f-wave strip and half-wave stack rectifiers; 
ake “iy gins charts and specifications.—Standard Arc- 
is y cafeus Corp., 54 Clark St., Newark 4, N.J. 
o. 492 THERMOCOUPLE MANUAL. 40- 
e \. ive Bulletin T/C 7 describes and illustrates mak- 
; thermocouples, their construction and uses; 
in stains drawings, charts, price lists.—Wheelco 
r’s »ggstrument Co., Chicago 7, Ill. 
Spe. cationfile.gg3 “THE C-D CAPACITOR.” 16-page 
h.- Brufh) 14 No. 6 issue of this house organ features 
Ave evelag cle titled “‘Voltage-Regulated Power Sup- 
es; continues “Radio Trading Post’’ section. 
Bu pp Cornell Dubilier Electric Corp., Hamilton 
absorptiy 4., South Plainfield, N.J. 
_ afg.494 LABORATORY VOLTAGE DI- 
” AvMNDER. 2-page Bulletin 106 describes and illus- 
tes maker’s wide-range ‘‘potentiometer-rheostat”’ 
TOR 9 laboratory, experimental use; lists applica- 
trat fas, specifications, stock values.— The Helipot 
rument m.,{abep., South Pasadena, Calif. 
utaway viele.ggs LOW - TEMPERATURE - MELTING 
Ss. Telechrdf LOYS. 4-page Bulletin J4-6-49 describes mak- 
s alloys, their characteristics and applications ; 
’ 8 nave »,fqts known uses.—Cerro de Pasco Copper Corp., 
aker's ph.,qpt. CAC, 40 Wall St., New York 5, N.Y. 
tains instrufffie.496 BATTERY ELIMINATORS. 4-page 
'Peration arfiMietin describes and illustrates maker’s ‘“‘Recti- 
oa x. ers,” their use and advantages in telephone in- 


stry; list specifications. — Raytheon Mfg. Co., 
TER. 4-p,qfaltham 54, Mass. 

S portabliir.497 FB REGULATING VALVES. 24-page 
er and otheliwetin No. 47-1 illustrates and describes “Type 
ry, Inciig” single-seat fully-balanced regulating valves, 
ts dimensions, uses; contains flange dimension 


page catalogmd circumferences and areas of circles charts.— 
ibes makerelfield Valve Div., Minneapolis-Honeywell Reg- 
pecificationgmator Co., Philadelphia 44, Pa. 


lomew Av R498 WIDE-RANGE OSCILLATOR. 4- 

ge bulletin pictures and describes maker's low- 
:S 14-no,stortion wide-range ‘“‘Model M” oscillator; lists 
~ "Mises and specifications, diagrammatic drawing.— 
45 outhwestern Industrial Electronic Co., 2831 Post 
‘iacran ak Rad, Houston, Texas. 


Valve Div § R499 “THE OHMITE NEWS.” 2-page May- 

Co., Ph ne issue of this house organ features articles on 

ax Planck, and one titled ‘‘Wattage and Current 

_ elation in Resistors.”—-Ohmite Mfg. Co., 4835- 
(> “il Flournoy St., Chicago 44, Ill. 

n»@ R500 RECORDING INSTRUMENTS. 16- 
ge booklet, “Solving Industrial Crimes — Case 
o. 37,” describes and illustrates maker’s re- 
prders, stresses reduction of waste.—The Ester- 

ine-Angus Co., Inc., Indianapolis, Ind. 








CER 
ran feature R-501 “ELECTRONIC PNEUMATIC ME- 
lav eed 
t | RMN PIT Si 
Ann Arbor { 





ENTs. 2 A supply of these cards 


on ae for the asking 

rinciple of8 your copy of Instruments routed 
wings ! to several people? 

~The For 


does your Company Librarian for- 
bid mutilating tech mags? 

r do you yourself wish to preserve 
your own copies intact? 








st drop us a postal card asking 
for Inquiry Cards and we'll 
send you twelve! Do it NOW. 


SS eR ( 

{ANICAL INSTRUMENTATION.” 32-page 
ol 4 No. 1 issue of this house organ features 
ticles titled “‘Precision Heat Treating at Landis 
Gol Company,” “Progress Parade of Process In- 
fumentation,” and others.—Brown Instruments 
Minneapolis - Honeywell Regulator Co., 
yne and Roberts Aves., Philadelphia 44, Pa. 


R-502 LABORATORY HEATING JACK- 
TS. 12-page bulletin describes and illustrates 
laker’s heating jackets with safety thermostats; 
features, uses, dimensions.—Scientific Glass 
peratus Co., Inc., 49 Ackerman St., Bloom- 


NJ. 
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“Deut Grable with Leaks... 


IN HERMETICALLY-SEALED COMPONENTS 


cal 
| et i. 
CS The production testing of hermeti- 


sS ———_ cally-sealed electronic components 
72. is a job which calls for a Consolidated Leak 
Detector. Minute leaks in seals are detected rapidly, easily and 
at low unit cost by the mass spectrometer method. Using 
helium as a probe gas, the components can be tested for leaks 
during the initial evacuation, and they can be tested after final 
sealing. There is no guess work on meeting your specifications, 
If you are buying hermetically-sealed parts, specify a mass 
spectrometer leak test on these important components. There 
is no better way to insure that they are S-E-A-L-E-D—and there 
is no better Leak Detector than the 
Consolidated Model 24-101A. 






































Whether your leak problem 
is in testing vacuum or pressure 
laboratory equipment, in main- 
taining pressure-tight systems 
in petroleum and_ chemical 
processing, in assembly-line in- 
spection of refrigeration units, 
in checking high-vacuum equip- 
ment in large-scale plant opera- 
tions, or in testing vacuum 
tubes, the Consolidated Leak 
Detector may well be the ideal 
solution. 


For further information, write 
for Bulletin CEC 1801-X10 





CONSOLIDATED ENGINEERING 
CORPORATION 


Analytical Instruments for Science and Industry 


620 NO. LAKE AVE. PASADENA 4, CALIFORNIA 











Here is your LITERATURE and INFORMATION order card 
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R-503 ELECTRIC CONTROL DEVICES. 
4-page Bulletin No. 100,000, 1949 Issue, describes 
and illustrates maker’s rheostats, resistors, relays, 
starters, speed regulators, dimmers, contactors.— 
Ward Leonard Electric Co., 31 South St., Mount 
Vernon, N.Y. 


R-504 SELENIUM RECTIFIER STACKS. 
6-page Bulletin C-349 illustrates and describes 
maker's selenium rectifier stacks for converting 
a-c. to d-c. power; list features, applications; con- 
tains cutaway drawing, charts, graphs.—TInterna- 
tional Rectifier Corp., 6809 S. Victoria Ave., Los 
Angeles 43, Calif. 


R-505 THREE-WAY SOLENOID VALVES. 
4-page Bulletin 493 describes and illustrates mak- 
er's pilot-operated, three-way “‘M-3"’ series sol- 
enoid valves; contains cross-section drawings, list 
of features and applications, capacity charts.— 
Skinner Electric Valve Div., The Skinner Chuck 
Co., Norwalk, Conn. 


R-506 SCHAEFER BY-PASS. 4-page Bulle- 


tin No. 254-1 describes and illustrates maker's by- 
pass units; contains dimensions, explains con- 


** * 


ADVERTISERS’ INDEX 


struction. — Belfield Valve Div., Minneapolis- 
Honeywell Regulator Co., Philadelphia 44, Pa. 


R-507 DIAPHRAGM CONTROL VALVE. 
4-page Bulletin No. 350-1 describes and illustrates 
maker’s on-off ‘“‘No. 362” air-operated diaphragm 
control valve; contains drawings, specifications.— 
Belfield Valve Div., Minneapolis-Honeywell Regu- 
lator Co., Philadelphia 44, Pa. 


R-508 SMALL PRECISION TUBING. 4- 
page booklets describes and illustrates maker's 
precision-made tubing, its manufacture and appli- 
cation.—Precision Tube Co., 3824-26-28 Terrace 
St., Philadelphia 28, Pa. 

R-509 AIR, GAS, LIQUID DRYERS. 32- 
page Catalog D-27 describes and illustrates mak- 
er’s dryers; lists types, dimensions, features and 
uses.—The C. M. Kemp Mfg. Co., Inc., 405-15 E. 
Oliver St., Baltimore 2, Md. 

R-510 “CURRENTLY.” 8-page issue of this 
house organ contains articles on maker’s voltage 
regulators, “Nobatrons,” etc., their uses and fea- 
tures.—Sorenson and Co., Inc., 375 Fairfield Ave., 
Stamford, Conn. 


* x« * 
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Immediate and 





STATIONARY 


CENTRIFUGAL TYPE 


Indicating R.P.M., F.P.M., etc 
Belt, Sprocket, or Flexible 
Shalt Drives 


Models available for practically 


every requirement. 


Drop 


intelligent attention 
be given to your inquiries on all industrial 
speed measurement problems. 
line today. 


TACHOMETERS 


will 


usa 


Amthor Testing Instrument Co., Inc. 


49a Van Sinderen Ave. Brooklyn, N. Y. 





SELENIUM 


PHOTOELECTRIC 


bia 





Self-generating — No 
source required. 


Sensitivity — Up to 600 microamps per 
lumen, 


Engineering advice, 


om a Et 


external 


power 


Stable Characteristics - Long Life 


ID ddan. i SE 


Size 
2” diam. 
1%," diam. 
1% diam. 
1-11/16"x%/_" 
1-7/16"x41/64" 
23/32" 7/16" 


Send for bulletin PC-649 
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Qvipet-ge 


*At 100 ft.—Candies & ext. Resistance of 100-ohms 


and samples 
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